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EXECUTIVE  SUMMARY 


This  report  documents  the  feasibility  study  (FS)  activities  performed  for  the  Air  National  Guard 
Readiness  Center  (ANG)  at  the  Alpena  Combat  Readiness  Training  Center  (CRTC),  Alpena 
Coimty  Regional  Airport,  Alpena,  Michigan  under  the  U.S.  Department  of  Defense  Installation 
Restoration  Program  (IRP).  As  part  of  the  IRP,  this  FS  is  intended  to  screen  and  evaluate 
remedial  action  alternatives  for  Alpena  CRTC  identified  during  previous  investigations  at  the 
base.  The  FS  activities  were  conducted  in  accordance  with  the  requirements  of  the 
Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act  (CERCLA),  as 
amended  by  the  Superfund  Amendments  and  Reauthorization  Act  (SARA). 

This  FS  Report  is  based  on  the  information  presented  in  the  Final  Remedial  Investigation  (RI) 
Report  prepared  by  The  Earth  Technology  Corporation  (June  1995).  The  RI  Report  detailed  the 
types  and  concentrations  of  contamination  detected  at  each  of  the  Alpena  sites. 

The  reconunended  alternative  for  each  of  the  Alpena  CRTC  sites  evaluated  in  this  FS  are 
summarized  below: 

•  Site  1  -  POL  Storage  Area  -  Limited  Action  Alternative 

The  recommended  alternative  for  Site  1  involves  the  monitoring  of  the  soil  and 
groundwater  contamination  for  10  years  as  the  constituent  levels  naturally  attenuate.  The 
alternative  includes  institutional  controls  to  protect  human  health  while  the  site  is  being 
monitored.  The  institutional  controls  will  include  restrictions  on  the  use  of  groundwater 
and  requirements  for  construction  activities  (such  as  the  use  of  respirators). 

•  Site  3  -  Former  Site  of  County  Garage  -  No  Action  Alternative 

Based  on  the  analysis  completed  during  the  FS  process,  no  additional  remedial  actions  are 
required  for  Site  3. 
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•  Site  5  -  Second  Fire  Training  Area  -  Limited  Action  Alternative 

The  recommended  alternative  for  Site  5  involves  the  monitoring  of  groundwater 
contamination  for  10  years  as  the  constituent  levels  naturally  attenuate.  The  alternative 
also  includes  institutional  controls  to  protect  human  health  while  the  site  is  being 
monitored.  The  institutional  controls  will  include  restrictions  on  the  use  of  groundwater. 

•  Sites  6  and  7  -  Former  Solid  Waste  Landfill  and  First  Fire  Training  Area  -  Limited 
Action  Alternative 

The  recommended  alternative  for  Sites  6  and  7  involves  the  monitoring  of  groundwater 
contamination  for  5  years  as  the  constituent  levels  naturally  attenuate.  The  alternative  also 
includes  institutional  controls  to  protect  human  health  while  the  site  is  being  monitored. 

•  Site  8  -  Former  Site  of  Hanger  9  -  No  Action  Alternative 

Based  on  the  analysis  completed  during  the  FS  process,  no  additional  remedial  actions  are 
required  for  Site  8. 

•  Site  9  -  Radar  Tower  Site  -  Limited  Action  Alternative 

The  recommended  remedial  alternative  for  Site  9  involves  the  monitoring  of  groundwater 
contamination  for  10  years  as  the  constituent  levels  naturally  attenuate.  The  alternative 
also  includes  institutional  controls  to  protect  human  health  while  the  site  is  being 
monitored.  The  institutional  controls  will  include  restrictions  on  the  use  of  groundwater. 
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1.0  INTRODUCTION 


This  report  documents  the  feasibility  study  (FS)  activities  performed  for  the  Air  National  Guard 
Readiness  Center/Civil  Engineering  Environmental  Installation  Restoration  (ANG/CEVR)  at  the 
Michigan  Air  National  Guard’s  (MIANG)  Alpena  Combat  Readiness  Training  Center  (CRTC), 
Alpena  County  Regional  Airport,  Alpena,  Michigan,  under  the  U.S.  Department  of  Defense’s 
(DOD)  Installation  Restoration  Program  (IRP).  As  part  of  the  IRP,  this  FS  is  intended  to  screen 
and  evaluate  possible  remediation  alternatives  for  the  Alpena  CRTC  sites.  The  IRP  at  the  Alpena 
CRTC  is  being  conducted  in  accordance  with  the  requirements  of  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Act  (CERCLA),  as  amended  by  the 
Superfimd  Amendments  and  Reauthorization  Act  (SARA).  Montgomery  Watson  has  been 
contracted  to  prepare  this  FS  report  under  contract  DAHA90-94-D-0013,  Delivery  Order  12. 

1.1  PURPOSE  AND  ORGANIZATION  OF  REPORT 

The  purpose  of  this  FS  is  to  develop,  screen,  and  evaluate  remedial  alternatives  which  are 
potentially  capable  of  meeting  the  remedial  action  objectives  (RAOs)  identified  for  the  sites  at  the 
Alpena  CRTC.  The  first  step  in  the  FS  process  is  to  identify  the  RAOs  and  general  response 
actions  (GRAs).  RAOs  consist  of  medium- specific  or  site-specific  goals  for  protecting  human 
health  and  the  environment.  GRAs  are  actions  that  satisfy  the  remedial  action  goals. 

After  the  identification  of  the  RAOs  and  the  GRAs,  the  next  step  in  the  FS  process  is  to  identify 
and  screen  technologies.  In  this  step,  the  universe  of  potentially  applicable  technology  types  and 
process  options  are  reduced  by  evaluating  the  options  with  respect  to  technical  implementabiUty. 
The  retained  technologies  are  then  combined  to  form  remedial  alternatives  capable  of  meeting  the 
RAOs  appHcable  to  a  particular  site.  These  remedial  alternatives  are  screened  based  on 
effectiveness,  implementability,  and  cost.  The  purpose  of  this  screening  is  to  reduce  the  number 
of  alternatives  that  must  undergo  a  more  thorough  and  extensive  evaluation  during  the  detailed 
analysis  step. 
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The  final  step  in  the  FS  process  is  the  detailed  analysis  of  the  remedial  alternatives  retained  in  the 
prehminary  screening.  The  remedial  alternatives  are  evaluated  against  nine  criteria  developed  by 
the  U.S.  Environmental  Protection  Agency  (USEPA)  to  address  the  CERCLA  requirements 
(USEPA,  1988). 

By  direction  of  the  ANG/CEVR,  the  process  used  in  the  preparation  of  this  FS  report  has  been 
streamlined  in  an  effort  to  reduce  the  number  of  technologies  and  alternatives  screened  during  the 
preliminary  steps  of  the  FS  process.  The  evaluation  of  the  regulatory  framework,  the 
development  of  the  RAOs  and  GRAs,  the  identification  and  screening  of  technologies,  and  the 
development  of  remedial  alternatives  are  based  on  media  specific  categories.  The  media  specific 
categories  result  in  fewer  repetitive  alternatives  during  the  initial  screening  process.  The  final 
detailed  evaluation  and  recommendation  of  remedial  alternatives  is  completed  on  a  site  by  site 
basis.  This  streamlined  approach  is  effective  for  the  Alpena  CRTC  because  the  sites  have  similar 
types  of  impacts.  The  initial  screening  of  media  specific  categories  provides  sufficient  information 
to  retain  the  most  applicable  alternatives  for  the  detailed  analysis  completed  on  a  site  by  site  basis. 

This  FS  report  is  divided  into  the  sections  outlined  below: 

•  Section  1.0  -  Introduction.  This  section  contains  the  purpose  and  organization  of  the 
report,  background  information  on  the  Alpena  CRTC,  including  a  description  and  history 
of  the  base,  a  brief  summary  of  the  nature  and  extent  of  the  contaminants,  a  qualitative 
discussion  of  potential  contaminant  fate  and  transport,  and  a  summary  of  the  Baseline  Risk 
Assessment  (BRA).  In  addition.  Section  1  presents  information  on  the  streamlined 
process  used  in  the  development  of  this  FS  report. 

•  Section  2.0  -  Remedial  Action  Objectives  and  General  Response  Actions.  This  section 
presents  the  media  specific  categories  developed  for  the  Alpena  CRTC  sites  that  are  used 
in  the  analysis  in  Sections  3.0  and  4.0.  In  addition,  this  section  discusses  the  Apphcable  or 
Relevant  and  Appropriate  Requirements  (ARARs),  establishes  the  RAOs  and  the  GRAs 
for  the  sites,  and  presents  the  identification  and  screening  of  remedial  technologies. 
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•  Section  3.0  -  Development  and  Screening  of  Remedial  Alternatives.  This  section  presents 
the  initial  screening  of  the  media  specific  alternatives  based  on  the  technologies  retained  in 
Section  2.0. 

•  Section  4.0  -  Detailed  Analysis  of  Remedial  Alternatives.  This  section  includes  the 
development  and  evaluation  of  alternatives  for  each  of  the  Alpena  CRTC  sites  using  the 
evaluation  criteria  recommended  by  the  USEPA.  In  this  section,  the  media  specific 
alternatives  retained  in  Section  3.0  are  combined  into  site  specific  alternatives  for  each  of 
the  Alpena  CRTC  sites. 

•  Section  5.0  -  Recommended  Alternatives.  This  section  presents  the  recommended 
remedial  alternative. 

1.2  BACKGROUND  INFORMATION 

This  section  summarizes  background  information  for  the  Alpena  CRTC,  including  the  location, 
description  of  past  operations,  geology,  hydrogeology,  nature  and  extent  of  contamination, 
contaminant  fate  and  transport,  and  the  BRA.  This  information  was  condensed  from  the  Final 
Remedial  Investigation  Report  (RI  Report)  (The  Earth  Technology  Corporation,  1995). 

1.2.1  Base  Description 

The  Alpena  CRTC  is  located  within  the  Central  Lowland  Physiographic  Division  of  Michigan 
(Miller  and  Twenter,  1986),  approximately  5  miles  (mi)  west  of  the  city  of  Alpena  at  the  Alpena 
County  Regional  Airport.  The  regional  location  of  the  facility  is  shown  in  Figure  1-1.  The 
Alpena  County  Airport  occupies  approximately  3,(X)0  acres  of  land.  The  MIANG  leases  and  has 
exclusive  rights  to  approximately  600  acres  of  that  property  for  the  Alpena  CRTC.  Figure  1-2 
shows  the  entire  Alpena  County  Regional  Airport  and  identifies  the  land  leased  by  the  MIANG. 
As  shown  in  Figure  1-2,  the  main  portion  of  the  land  leased  by  the  MIANG  is  bordered  by  Lake 
Winyah  on  the  west  and  north,  by  the  airport  runways  to  the  east,  and  by  Security  Street  to  the 
south.  In  addition,  the  MIANG  leases  a  section  of  land  to  the  east  of  the  runways  which  is 
centered  around  Munitions  Road. 
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The  climate  of  the  Alpena  CRTC  is  characterized  as  semi-maritime  and  is  affected  by  the 
proximity  of  Lake  Huron  to  the  east  The  topography  of  the  facility  is  a  result  of  glacial  activity, 
smkhole  development,  and  anthropomorphic  influences.  The  general  land  surface  elevations  on 
the  facility  vary  between  672  feet  (ft)  above  mean  sea  level  (msl)  to  688  ft  above  msl.  The 
physical  characteristics  of  the  faciUty  are  discussed  in  detail  in  Section  1.7  of  the  RI  Report. 

1.2.2  Base  History 

The  Alpena  CRTC  has  a  long  history  of  military  and  training  use.  Since  1952,  the  Alpena  CRTC 
has  primarily  been  used  as  a  training  facility.  Training  takes  place  year-round  with  the  greatest 
influx  of  personnel  occurring  during  the  months  of  April  through  September.  The  Alpena  CRTC 
has  had  no  assigned  aircraft  since  the  mid-1950s,  except  for  a  period  between  1964  and  1972, 
when  a  detachment  of  aircraft  and  personnel  were  on  24-hour  intercept  alert. 

The  following  is  a  brief  discussion  of  each  of  the  Alpena  sites  included  in  this  FS.  The  site 
locations  are  shown  on  the  base  map  (Figure  1-2). 

1.2.2. 1  Site  1  -  Petroleum,  Oil,  and  Lubricants  Storage  Area.  Site  1  was  once  a  fuel  storage 
area  which  consisted  of  various  aboveground  storage  tanks  (ASTs),  associated  distribution  lines, 
and  dispensers.  The  Site  1  Petroleum,  Oils,  and  Lubricants  (POL)  area  was  used  for  fuel  storage 
from  1952  until  1987.  At  that  time,  the  site  was  dismantled  and  the  new  POL  area,  west  of  Site 
9,  was  put  into  use.  Figure  1-3  shows  the  layout  of  Site  1. 

Fuels  stored  and  dispensed  at  the  Site  1  POL  facility  included  JP-4  jet  fuel  and  aviation  gasoline 
(AVGAS).  JP-4  was  stored  in  ASTs  with  a  total  capacity  of  447,000  gallons  (gal)  (Hazardous 
Materials  Training  Center,  1985).  The  Site  1  POL  area  also  maintained  three  ASTs  with  an 
approximate  capacity  of  10,000  gal  used  to  store  the  AVGAS. 

In  May  1983,  one  of  the  former  ASTs  located  southwest  of  Building  15  released  approximately 
500  to  800  gal  of  JP-4.  It  was  reported  by  facility  personnel  that  within  minutes  nearly  90  percent 
of  the  spilled  fuel  was  recovered  and  the  remainder  evaporated  or  absorbed  into  the  ground.  The 
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preliminary  visual  site  inspection  in  August  1984  found  no  environmental  stress  due  to  the 
impacts  of  the  spill  (Hazardous  Materials  Training  Center,  1985). 

Currently,  Site  1  lies  within  a  fenced  area  inside  the  Alpena  CRTC.  Most  of  Site  1  is  now  a 
gravel  covered  parking  lot,  used  for  parking  large  vehicles.  Most  equipment  and  structures 
associated  with  the  Site  1  POL  area  were  dismantled  in  1987.  Buildings  15  and  34  were  not 
dismantled.  In  addition,  a  pole  bam  (Building  38)  was  constructed  in  1991  to  store  equipment  for 
the  roads  and  grounds  personnel. 

1.2.2.2  Site  3  -  Former  Site  of  County  Garage.  Alpena  County  operated  a  maintenance  garage 
at  Site  3  from  the  late  1940s  until  approximately  1973.  An  unspecified  amount  of  waste  oil  was 
reportedly  used  as  a  means  of  dust  control  around  the  garage  parking  lots  and  roads  (Hazardous 
Materials  Training  Center,  1985).  Currently,  the  site  is  mostly  a  grassy  area,  with  the  exception 
of  some  gravel  roads.  There  is  a  wooded  area  in  the  southern  portion  of  the  site.  Figure  1-4 
shows  the  location  of  Site  3. 

1. 2.2.3  Site  5  -  Second  Fire  Training  Area.  This  site  was  used  by  MIANG  units  for  training 
exercises.  From  1965  to  1974,  approximately  two  to  three  fire  training  exercises  were  conducted 
each  year.  Approximately  300  gal  of  JP-4  were  applied  to  the  ground  and  ignited  in  each  training 
exercise.  The  site  lacked  formal  containment  stmctures  such  as  a  concrete  pad  or  berm.  The  site 
has  not  been  used  for  fire  training  since  1974.  Site  5  is  shown  in  Figure  1-5. 

1. 2.2.4  Sites  6  and  7  -  Former  Solid  Waste  Landfill  and  First  Fire  Training  Area.  Sites  6 
and  7  have  been  combined  and  are  considered  as  one  site  due  to  their  proximity.  Site  6  was 
reportedly  used  for  disposal  of  waste  paints,  spent  solvents,  oils,  and  waste  fuel,  in  addition  to 
general  refuse.  The  RI  Report  indicates  that  historical  photographs  show  burial  of  crushed  drums. 
Site  7  was  used  for  fire  training  exercises  from  1952  until  1965.  An  average  of  ten  fire  training 
exercises  were  conducted  each  year  between  1952  and  1954.  After  1954,  the  frequency  of 
exercises  decreased  to  approximately  two  per  year.  During  each  training  exercise  150  to  500  gal 
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of  waste  fuels,  waste  oils,  and  spent  solvents  were  burned.  The  fire  area  lacked  any  formal 
containment  structures,  such  as  a  concrete  pad  or  berm.  Figure  1-6  shows  the  locations  of  Site  6 
and  Site  7. 

1.2.2.5  Site  8  -  Former  Site  of  Hangar  9.  Site  8  is  the  former  location  of  Hangar  9,  which  was 
built  in  1942  and  dismantled  in  1978.  The  entire  concrete  floor  of  the  former  hangar  has  been 
incorporated  into  the  parking  area  east  of  the  control  tower.  The  location  of  the  former  hangar 
building  is  shown  in  Figure  1-7. 

1. 2.2.6  Site  9  -  Radar  Tower  Site.  This  site  consists  of  the  Aerospace  Ground  Equipment 
(AGE)  Maintenance  shop  (Building  417)  and  surrounding  areas.  The  shop  maintains  ground 
equipment  in  support  of  aircraft  operations.  Currently,  full-time  personnel  work  in  the  AGE  shop. 
The  area  around  the  shop  is  covered  with  grass  and  scattered  trees.  A  wooded  area  lies  to  the 
north  of  the  site.  Figure  1-8  shows  the  area  included  in  this  site. 

1.2.3  Previous  Investigations 

This  section  briefly  describes  the  site  investigation  (SI)  and  RI  field  activities  completed  at  each  of 
the  sites.  The  RI  Report  contains  more  detailed  discussion  of  sampling  activities. 

1.2.3.1  Site  1  -  Petroleum,  Oil,  and  Lubricants  Storage  Area.  Field  investigations  to  support 
the  IRP  for  Site  1  began  in  1985  with  the  completion  of  a  soil  gas  survey.  No  additional 
environmental  investigations  were  performed  at  the  site  until  a  SI  was  initiated  in  1992.  SI  field 
activities  included  collection  of  soil  gas  and  groundwater  screening  data  and  the  drilling  and 
sampling  of  three  soil  borings  as  described  in  the  Abbreviated  SI  Report  (The  Earth  Technologies 
Corporation,  1993).  The  RI  field  activities  completed  at  Site  1  included  collection  and  analysis  of 
soil  samples,  monitoring  well  installation,  sampling  and  analysis  of  groundwater,  and  aquifer  slug 
testing. 
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1. 2.3.2  Site  3  -  Former  Site  of  County  Garage.  The  SI  at  Site  3  consisted  of  drilling  soil 
borings,  installing  groundwater  monitoring  wells,  and  collecting  soil  and  groundwater  samples  for 
analysis.  Surface  and  subsurface  SI  soil  samples  were  collected  in  1990.  Three  rounds  of 
groundwater  sampling  were  completed  as  part  of  the  SI,  in  1987,  1988,  and  1991.  As  part  of  the 
RI,  surface  geophysical  surveys  were  conducted  in  1992.  Soil  borings,  monitoring  well 
installation,  and  soil  and  groundwater  sampling  and  analysis  were  completed  in  1993  as  part  of  the 
RI  field  activities. 

1.2.3.3  Site  5  -  Second  Fire  Training  Area.  Soil  vapor  monitoring,  soil  boring  and  sampling, 
and  monitoring  well  instaUation  and  groundwater  sampling  were  completed  during  the  SI.  Three 
rounds  of  groundwater  samples  were  collected  as  part  of  the  SI,  in  1987,  1988,  and  1991.  The  RI 
included  surface  geophysical  surveys  in  1992.  In  addition,  the  RI  included  additional  sampling  of 
soil  and  groundwater  in  1993. 

1.2.3.4  Sites  6  and  7  -  Former  Solid  Waste  Landfill  and  First  Fire  Training  Area.  The  SI 

for  Sites  6  and  7  included  soil  vapor  monitoring  surveys,  magnetic  surveys,  installation  of 
monitoring  weUs,  and  soil,  sediment,  and  groundwater  sampling.  In  addition,  the  RI  included 
surface  geophysical  surveys  and  test  pit  excavations  in  1992.  The  RI  also  included  installation  of 
additional  monitoring  wells  and  soil  and  groundwater  sampling  activities. 

1. 2.3.5  Site  8  -  Former  Site  of  Hangar  9.  Soil  samples  were  collected  and  analyzed  during 
installation  of  soil  borings,  and  monitoring  wells  were  installed  and  sampled  during  the  SI  for  Site 
8.  As  part  of  the  RI  sampling  activities,  soil  gas  and  groundwater  screening  data  were  collected  in 
1993.  Soil  borings,  monitoring  well  installation,  and  soil  and  groundwater  sampling  and  analysis 
comprised  the  remainder  of  the  RI  activities. 
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1.2.3.6  Site  9  -  Radar  Tower  Site.  SI  activities  at  Site  9  included  the  installation  and  sampling 
of  monitoring  wells,  and  the  collection  and  analysis  of  soil  samples.  Surface  geophysical  surveys 
were  completed  in  1992  as  part  of  the  RI  activities.  A  soil  organic  vapor  (SOV)  survey  was 
completed  in  1993.  Soil  boring  installation,  monitoring  well  installation,  and  soil  and 
groundwater  sampling  and  analysis  comprised  the  remainder  of  the  RI  field  activities. 

1.2.4  Nature  and  Extent  of  Contamination 

The  media  investigated  at  the  Alpena  CRTC  included  soil,  sediment,  and  groundwater.  Several 
rounds  of  sampling  were  completed  from  1987  until  1993.  The  RI  Report  includes  a  more 
thorough  discussion  of  the  investigative  results  and  the  nature  and  extent  of  the  contamination. 
This  section  briefly  summarizes  the  information  in  the  RI  Report.  Refer  to  the  RI  Report  for 
complete  details  on  the  information  presented  below. 

1.2.4.1  Soil  and  Sediment.  Soil  samples  were  collected  from  all  six  of  the  Alpena  CRTC  sites 
included  in  this  FS.  Sediment  samples  were  collected  at  Site  1  and  Sites  6  and  7.  The  samples 
were  analyzed  for  impacts  (volatile  organic  compounds  [VOCs],  semi-volatile  organic  compounds 
[SVOCs],  and  metals)  potentially  caused  by  past  operations  at  the  Alpena  CRTC.  Samples  taken 
from  each  site  contained  minimal  detections  that  are  likely  due  to  base  operations. 

1.2.4.2  Groundwater.  Groundwater  samples  were  collected  from  all  six  of  the  Alpena  CRTC 
sites.  The  groundwater  samples  were  evaluated  to  determine  if  the  groundwater  contains 
contamination  caused  by  past  operations  at  the  Alpena  CRTC.  Four  rounds  of  groundwater 
sampling  were  conducted  at  most  sites  between  1987  and  1993.  Most  of  the  sites  were  found  to 
have  minimal  or  no  contamination  in  the  groundwater.  Section  2.4  contains  information  on 
specific  contaminant  type  and  concentrations  for  each  site.  In  those  sites  with  contamination,  the 
data  presented  in  the  RI  Report  indicates  that  the  levels  of  the  constituents  in  the  groundwater  are 
diminishing  with  time.  Relatively  few  groundwater  samples  taken  at  the  Alpena  CRTC  sites 
during  the  1993  sampling  contained  constituents  in  excess  of  established  ARARs.  This  decrease 
in  groundwater  contamination  concentrations  is  due  to  natural  attenuation,  dilution,  and  bio¬ 
degradation. 
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1.2.5  Contaminant  Fate  and  Transport 

This  section  provides  a  brief  summary  of  the  contaminant  fate  and  transport  for  chemicals  of 
potential  concern  at  the  Alpena  CRTC  sites.  The  RI  Report  BRA  provides  detailed  information 
on  the  pathways  for  the  constituents.  Refer  to  the  RI  Report  for  complete  details  on  the 
information  presented  below. 

The  release  of  contaminants  into  the  environment  and  their  subsequent  transport  and 
transformation  are  dependent  on  chemical  and  physical  properties,  such  as  the  characteristics  of 
the  transporting  media,  specific  chemical  properties  of  the  impacts,  climatic  conditions,  and  site- 
specific  features. 

Migration  pathways  define  the  route  and  method  by  which  a  chemical  moves  from  the  source  to 
the  potential  receptor.  Potential  migration  pathways  for  each  of  the  Alpena  CRTC  sites  are  listed 
in  the  RI  Report  BRA. 

Constituents  at  the  Alpena  CRTC  site  were  detected  in  the  soil,  sediment,  and  groundwater. 
Refer  to  the  RI  Report  for  a  complete  listing  of  the  detected  constituents.  VOCs,  SVOCs,  and 
metals  were  detected  in  sediments  and  soils  although,  in  general,  the  detected  levels  of  these 
constituents  do  not  pose  a  threat  to  human  health  or  the  environment.  Groundwater  impacts  are 
considered  to  be  minimal  with  only  a  small  number  of  constituents  at  levels  above  ARARs. 

VOCs  are  the  most  mobile  constituents  present  and  are  likely  to  migrate  the  farthest  regardless  of 
the  media  (air,  soil,  or  groundwater). 

Groundwater  is  the  migration  pathway  with  the  greatest  potential  for  movement  of  contaminants. 
Chemicals  with  mid  range  to  high  water  solubility  (relative  to  metals),  low  Koc  values  (partition 
coefficient  of  a  compound  between  organic  carbon  and  water)  and  low  retardation  factors  are 
more  likely  to  migrate  in  the  groundwater  with  litde  attenuation. 
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Metals  in  the  soil  will  generally  only  migrate  by  advection  transport  through  the  unsaturated  zone. 
Attenuation  processes  which  slow  the  movement  of  metals  in  the  soil  include  precipitation  and 
sorption/desorption.  In  general,  the  metals  detected  above  Default  Background  Values  at  the 
Alpena  CRTC  sites  wiU  tend  to  be  absorbed  or  attenuated  to  the  organic  carbon  content  of  the 
soil  and  do  not  pose  a  threat  of  leaching. 

1.2.6  Baseline  Risk  Assessment 

A  BRA  was  performed  during  the  RI  to  assess  the  risks  posed  to  human  health  and  the 
environment  by  the  constituents  detected  at  the  Alpena  CRTC  sites.  The  complete  BRA  is 
presented  in  the  RI  Report.  The  foDowing  is  a  summary,  by  site,  of  the  impacts  which  were 
estimated  to  pose  a  human  health  concern. 

1.2.6.1  Site  1  -  Petroleum,  Oils,  and  Lubricants  Storage  Area.  No  current  complete  exposure 
pathways  were  identified  in  the  RI  Report  for  Site  1.  The  complete  future  pathways  include 
Thunder  Bay  River  surface  water  pathways  (ingestion,  dermal  absorption  and  fish  consumption) 
and  shallow  aquifer  production  well  (PW3)  pathways  (ingestion,  dermal  absorption,  and 
inhalation  of  VOCs).  Carcinogenic  and  non-carcinogenic  exposure  risks  were  evaluated  for  all 
scenarios  in  the  RI  Report  BRA.  The  report  indicates  that  no  future  pathways  for  the  on-site 
adult  or  recreational  child  exceed  the  Michigan  Department  of  Environmental  Quality  (MDEQ) 
established  cancer  risk  guidance  level  of  1  x  10  \  Results  of  hazard  quotient  (HQ)  analysis  for 
Site  1  indicate  a  HQ  greater  than  1  for  a  future  excavation  worker  due  to  inhalation  of  VOCs 
from  subsurface  soil.  The  HQ  above  1  indicates  an  unacceptable  non-carcinogenic  risk  for  this 
pathway. 

1.2.6.2  Site  3  -  Former  Site  of  County  Garage.  No  current  complete  exposure  pathways  were 
identified  in  the  RI  Report  for  Site  3.  Future  complete  exposure  pathways  were  only  identified 
for  the  future  excavation  worker,  including  subsurface  soil  ingestion  and  dermal  contact,  and 
inhalation  of  fugitive  dust.  Carcinogenic  and  non-carcinogenic  exposures  were  evaluated  for  aU 
complete  pathways  in  the  RI  Report  BRA.  The  report  indicates  that  no  future  pathways  exceed  a 
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cancer  risk  of  1x10'^.  No  HQs  above  1  were  calculated  for  the  excavation  worker,  indicating  a 
low  potential  for  adverse  non-carcinogenic  effects. 

1.2.6.3  Site  5  -  Second  Fire  Training  Area.  No  current  complete  exposure  pathways  were 
identified  in  the  RI  Report  BRA  for  Site  5.  The  only  future  exposure  pathway  considered 
complete  involved  fish  consumption  from  Lake  Winyah.  Carcinogenic  and  non-carcinogenic 
exposures  were  evaluated  for  all  complete  pathways  in  the  RI  Report  BRA.  No  future  risk  above 
1x10'^  was  calculated  for  the  recreational  adult  and  child  consuming  fish  from  Lake  Winyah.  All 
current  HQs  are  below  1,  indicating  a  low  potential  for  adverse  non-carcinogenic  effects. 

1.2.6.4  Sites  6  and  7  -  Former  Solid  Waste  Landfill  and  First  Fire  Training  Area.  No 

current  complete  exposure  pathways  were  identified  in  the  RI  Report  BRA  for  Sites  6  and  7. 
Future  complete  exposure  pathways  include  Thunder  Bay  River  surface  water  pathways 
(ingestion,  dermal  contact,  and  fish  consumption)  and  Lake  Winyah  backwater  sediment  pathways 
(dermal  contact  and  ingestion).  Carcinogenic  and  non-carcinogenic  exposures  were  evaluated  for 
all  scenarios  in  the  RI  Report.  No  future  risk  above  1x10'^  was  calculated  for  any  of  the  future 
complete  exposure  pathways  except  the  sediment  pathways.  The  results  of  the  BRA  indicate  that 
exposure  pathways  involving  the  sediment  in  the  backwater  areas  of  Lake  Winyah  (ingestion  and 
dermal  contact)  exceed  the  1x10'^  acceptable  level  for  both  the  adult  and  child  receptors.  This  is 
based  on  the  concentration  detected  in  sediment  sample  LF6SD4.  An  evaluation  of  sediment  risk 
estimates  indicates  that  this  conclusion  was  overstated. 

The  RI  Report  BRA  was  completed  using  USEPA  models  and  exposure  scenarios.  Since  the 
BRA  was  published,  Michigan  has  amended  Public  Act  (PA)  451,  Part  201.  The  new 
amendments  use  different  exposure  models  and  exposure  values  to  determine  risks.  Operational 
Memorandum  (Op  Memo)  #8,  Revision  4,  June  1995  and  Op  Memo  #14,  Revision  2,  June  1995, 
provide  a  table  of  predetermined  concentrations  for  individual  chemicals  that  would  have  a 
exposure  risk  of  1x10'^.  A  comparison  can  be  made  between  the  USEPA  model  used  in  the 
completion  of  the  BRA  and  the  MDEQ  approved  risk  model  by  evaluating  the  concentrations  of 
chemicals  detected  in  the  sediment  sample  (LF6SD4).  The  detected  concentrations  and  the 
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known  risk  can  be  ratioed  and  the  ratios  added.  This  is  a  standard  method  used  by  industrial 
hygienists  to  compare  different  calculation  methods.  An  added  ratio  value  of  one  or  greater 
represents  a  potential  exposure  risk  in  excess  of  1x10  ^  The  detected  concentrations  at  LF6SD4 
were  ratioed  against  values  in  Op  Memo  #8  for  each  detected  chemical;  the  results  are  shown  in 
Table  1-1.  The  summation  of  the  ratios  is  0.35.  This  value  is  less  than  1  and  indicates  that  there 
are  no  chemical-specific  future  cancer  risks,  pathway  cancer  risks,  or  total  exposure  cancer  risk 
which  exist  above  the  1x10^  acceptable  level  for  the  sediment  exposure  pathways  in  the 
backwater  area  of  Lake  Winyah  for  both  the  adult  and  child  receptors.  This  method  uses  the 
more  conservative  Residential  Criteria  in  its  evaluation,  and  it  conservatively  assumes  that  aU 
chemicals  target  the  same  organs. 

AU  chemical  specific  HQs  are  below  1  for  both  the  adult  and  chUd  receptors  indicating  a  low 
potential  for  adverse  non-carcinogenic  health  effects. 

1.2.6.5  Site  8  -  Former  Site  of  Hangar  9.  The  RI  Report  BRA  indicates  that  the  current 
complete  exposure  pathways  include  the  soil  pathways  (ingestion  and  dermal  contact  with  soils). 
The  on-site  adult  is  the  only  current  receptor.  Future  exposure  pathways  listed  in  the  RI  Report 
BRA  include  the  above-listed  soil  pathways  for  the  recreational  chUd  and  future  on¬ 
site/recreational  adult.  Additional  future  exposure  pathways  for  the  on-site/recreational  adult  and 
chUd  include  shaUow  aquifer  groundwater  pathways  (drinking  water  ingestion,  dermal  contact, 
inhalation  of  VOCs  during  showering).  If  any  future  construction  activities  take  place,  then 
additional  exposure  soU  pathways  (ingestion,  dermal  contact,  and  inhalation  of  fugitive  dust) 
become  complete  for  the  excavation  worker.  Carcinogenic  and  non-carcinogenic  exposures  were 
evaluated  for  all  scenarios  in  the  RI  Report  BRA.  No  future  carcinogenic  risk  above  1x10"^  was 
calculated  for  any  of  the  above  listed  pathways.  No  current  or  future  HQs  were  determined  to  be 
above  the  reference  level  of  1 . 
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Table  1-1 

Risk  Analysis  Evaluation  for  Act  451 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


Compound 

Detected  Concentrations 
for  Sediment  Sample 
LF6SD4 

ppb^*^ 

lx  10'^ 

Residential  Exposure 
Risk  Values 
from  PA  451 

PPb 

Ratio  Factor 
Detected  Concentration/ 
Exposure  Risk  Values 

Anthracene 

460 

4.20E+08 

0.0000 

Benzo(a)anthracene 

450 

1.40E+04 

0.0321 

Benzo(a)pyrene 

320 

1.40E+03 

0.2286 

Benzo(b)fluoranthene 

690 

1.40E+04 

0.0493 

Benzo(ghi)perylene 

61 

1.50E-t06 

0.0000 

Benzo(k)fluoranthene 

690 

1.40E+05 

0.0049 

Butyl  benzyl  phthalate 

66 

6.80E+07 

0.0000 

Chrysene 

430 

1.70E+04 

0.0253 

Di-n-butylphthalate 

64 

5.10E+07 

0.0000 

Fluoranthene 

460 

5.10E+07 

0.0000 

Indeno(  1 ,2,3-cd)pyrene 

120 

1.40E+04 

0.0086 

Phenanthrene 

460 

1.50E+06 

0.0003 

Pyrene 

420 

3.20E+07 

0.0000 

Sum  of  Risk  Ratio 

0.3492 

(a)  ppb=part  per  billion 
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1.2.6.6  Site  9  -  Radar  Tower  Site.  No  current  complete  exposure  pathways  were  identified  in 
the  RI  Report  BRA  for  Site  9.  Future  complete  exposure  pathways  are  those  related  to 
groundwater  (ingestion,  dermal  contact,  and  inhalation  of  VOCs)  for  the  recreational  child  and 
on-site/recreational  adult.  Carcinogenic  and  non-carcinogenic  exposures  were  evaluated  for  all 
scenarios  in  the  RI  Report  BRA.  No  future  carcinogenic  risks  above  1x10'^  were  calculated  for 
any  of  the  above  listed  pathways.  No  current  or  future  HQs  were  determined  to  be  above  the 
reference  level  of  1 . 

1.2.6.7  Conclusion.  Based  on  an  analysis  of  the  RI  Report  BRA,  Site  1  is  the  only  site  with  a 
risk  based  human  health  concern.  Subsurface  soils  at  Site  1  have  an  unacceptable  non-cancer  risk 
from  inhalation  of  VOCs  by  future  construction  workers. 
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2.0  REMEDIAL  ACTION  OBJECTIVES  AND  GENERAL  RESPONSE  ACTIONS 


This  section  discusses  the  identification  of  the  ARARs,  the  development  of  the  RAOs  and  GRAs, 
and  preliminary  screening  of  technologies. 

2.1  INTRODUCTION 

The  first  step  in  the  FS  process  is  the  determination  of  the  ARARs,  the  development  of  the 
RAOs,  and  the  identification  of  the  GRAs.  RAOs  consist  of  medium-specific  or  site-specific 
goals  for  protecting  human  health  and  the  environment.  GRAs  describe  those  remedial  actions 
that  satisfy  RAOs. 

The  next  step  in  the  FS  process  is  the  identification  and  screening  of  remedial  technologies.  Each 
technology  is  screened  based  on  effectiveness,  implementability,  and  relative  cost  for  the  soil  and 
groundwater  contamination  identified  at  the  Alpena  CRTC. 

By  direction  of  the  ANG/CEVR,  this  FS  report  has  been  streamlined  by  generalizing  the 
preliminary  sections  of  the  report.  The  identification  of  the  ARARs,  the  development  of  the 
RAOs  and  GRAs,  and  the  technology  identification  and  screening  are  presented  in  this  section  and 
discussed  in  general  for  media  specific  categories  (i.e.,  soil  and  groundwater). 

The  identification  of  the  ARARs  is  presented  in  Section  2.2,  the  development  of  the  RAOs  is 
presented  in  Section  2.3,  the  identification  of  the  GRAs  in  presented  in  Section  2.4,  and  the 
screening  of  technologies  and  alternatives  is  presented  m  Section  2.5.  The  analysis  m  each  of 
these  sections  is  based  on  the  media  specific  categories. 

2.2  PRELIMINARY  IDENTIFICATION  OF  APPLICABLE  OR  RELEVANT  AND 
APPROPRIATE  REQUIREMENTS 

ARARs  are  environmental  and  public  health  statutes  used  in  identifying  site  impacts  which  may 
pose  human  health  or  environmental  concerns  at  a  site.  CERCLA,  as  amended  by  SARA,  and  the 
National  Contingency  Plan  (NCP)  require  compliance  with  ARARs. 
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The  state  of  Michigan  does  not  have  an  alternate  definition  of  ARARs;  therefore,  the  definition 
based  on  federal  guidelines  is  presented  below.  According  to  the  NCP  (contained  in  Title  40  of 
the  Code  of  Federal  Regulations,  Part  300),  “applicable”  and  “relevant  and  appropriate”  are 
defined  as  follows: 

•  Applicable  requirements  are  those  cleanup  standards,  standards  of  control,  and  other 
substantive  environmental  protection  requirements,  criteria,  or  limitations  promulgated 
under  federal  or  state  environmental  or  facility  citing  law  that  specifically  address  a 
hazardous  substance,  pollutant,  contaminant,  remedial  action,  location,  or  other 
circumstance  found  at  a  CERCLA  site.  Only  those  state  standards  that  are  identified  by  a 
state  in  a  timely  manner  and  that  are  more  stringent  than  federal  requirements  may  be 
applicable. 

•  Relevant  and  appropriate  requirements  are  those  cleanup  standards  of  control,  and  other 
substantive  environmental  protection  requirements,  criteria,  or  limitations  promulgated 
under  federal  or  state  environmental  or  facility  citing  law  that,  while  not  “applicable”  to  a 
hazardous  substance,  pollutant,  contaminant,  remedial  action,  location,  or  other 
circumstance  found  at  a  CERCLA  site,  address  problems  or  situations  sufficiently  similar 
to  those  encountered  at  the  CERCLA  site  that  their  use  is  well  suited  to  the  particular  site. 
Only  those  state  standards  that  are  identified  by  a  state  in  a  timely  manner  and  that  are 
more  stringent  than  federal  requirements  may  be  relevant  and  appropriate. 

Neither  SARA  nor  the  NCP  provides  across  the  board  standards  for  determining  whether  a 
particular  remedy  provides  adequate  cleanup  at  a  particular  site.  Rather,  the  process  recognizes 
that  each  facility  has  unique  characteristics  that  must  be  evaluated  and  compared  to  those 
requirements  that  apply  under  the  given  circumstance. 

SARA  also  requires  attainment  of  state  ARARs  if  they  are  more  stringent  than  federal  ARARs, 
legally  enforceable,  and  consistently  enforced  statewide.  In  the  state  of  Michigan,  PA  451 
provides  guidance  for  determining  the  appropriate  remedial  actions  at  contaminated  sites. 
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The  ARARs  are  identified  and  considered  at  the  following  steps  in  the  remedial  process: 

•  As  part  of  the  remedial  investigation/feasibility  study  (RI/FS)  scoping 

•  During  the  site  characterization  phase  of  the  remedial  investigation  (RI) 

•  During  the  development  of  remedial  alternatives 

•  During  detailed  analysis  of  remedial  alternatives 

•  When  an  alternative  is  selected 

•  During  the  remedial  design 

There  are  three  general  types  of  ARARs  with  which  remedial  actions  must  comply:  action- 
specific;  chemical-specific;  and  location-specific.  Each  type  is  explained  below. 

Action-specific  ARARs  are  technology  or  activity  based  requirements  or  limitations  placed  on 
remedial  activities.  There  are  several  action-specific  requirements  that  may  apply  to  the  sites, 
depending  on  the  determined  remedial  action  of  the  site.  For  example,  emitting  off-gasses  from 
remedial  control  technologies  would  have  specific  limitations  which  would  need  to  be  met. 
Additional  considerations  may  include  obtaining  a  construction  permit  if  a  treatment  building  is  to 
be  constructed  on-site  or  the  potential  for  requiring  land  use  restrictions  and  right  of  way  permits. 

Chemical-specific  ARARs  are  health  or  risk  based  concentration  limits  or  limits  specified  by 
methodologies  for  various  environmental  media  (i.e.,  groundwater,  air,  or  sod)  that  are 
established  for  a  specific  chemical.  These  cleanup  goals  establish  the  acceptable  amount  or 
concentration  of  a  chenucal  that  may  remain  in,  or  be  discharged  to  the  ambient  environment.  If  a 
chemical  has  more  than  one  cleanup  standard,  the  most  stringent  standard  is  established  as  the 
ARAR  for  that  chemical.  The  chemical-specific  ARARs  for  the  media  of  concern  are  discussed  in 
the  following  sections. 

Location-specific  ARARs  are  restrictions  placed  on  a  site  solely  due  to  the  location  of  the  site. 
Examples  of  special  locations  possibly  requiring  ARARs  include  wetlands,  flood  plains,  sensitive 
ecosystems,  critical  habitats  of  threatened  and  endangered  species,  historic  places,  and 
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archaeological  sites.  These  locations  are  special  due  to  the  presence  of  important  geographical 
features,  biological  features,  or  cultural  resources. 

2.2.1  ARARs  for  Soils 

The  following  is  a  list  of  potential  ARARs  that  were  considered  in  the  evaluation  of  the  soils  at 
the  Alpena  CRTC: 

2.2.1. 1  Action-Specific  ARARs.  The  following  are  action-specific  ARARs  that  are  potentially 
applicable  to  the  soils  based  on  activities  or  technologies  required  for  remediation  activities. 

•  Soil  Erosion  and  Sedimentation  Control  Act  (PA  347,  1972).  Sites  requiring  excavation 
during  remedial  actions  may  require  a  permit  under  PA  347  due  to  the  Alpena  CRTC’s 
proximity  to  the  Thunder  Bay  River  and  Lake  Winyah. 

•  Michigan  Air  Pollution  Act  of  1965,  PA  348.  Sites  requiring  excavation  during  remedial 
action  or  technologies  with  off-gas  streams  may  require  a  permit  under  PA  348  due  to 
emissions  of  VOCs  and  or  particulates. 

2.2.1.2  Chemical-Specific  ARARs.  The  following  are  chemical-specific  ARARs  based  on 
current  MDEQ  guidelines  for  remediation  of  soils. 

•  Default  Statewide  Background  Values  (Default  Background  Values)  as  specified  by  the 
Michigan  Environmental  Response  Act  (MERA)  Op  Memo  #15,  September  30,  1993. 
These  criteria  represent  allowable  default  background  concentrations  to  be  used  in  the 
evaluation  of  sites  in  Michigan.  These  values  were  used  in  this  FS  as  guidance  in 
evaluating  soil  impacts,  but  were  not  used  as  mandatory  cleanup  levels  when  no  risk  to 
human  health  or  the  environment  was  identified  at  a  site. 

•  Generic  Industrial  or  Commercial  Cleanup  Criteria  for  Soil  Direct  Contact  Value 
(Industrial  Direct  Contact  Values)  as  specified  by  Michigan  PA  451,  Part  201,  as  outlined 
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in  the  MERA  Op  Memo  #14,  Revision  2,  June  6,  1995.  These  criteria  have  been 
developed  by  the  MDEQ  utilizing  specific  risk  and  exposure  algorithms  intended  to 
simulate  industrial  and  commercial  land  use  activity.  When  direct  human  contact  with  the 
soil  is  anticipated,  the  Industrial  Direct  Contact  Values  are  used  as  an  ARAR  to  ensure 
that  levels  in  soil  are  protective  of  human  health.  The  Alpena  CRTC  is  Categorized  as  a 
subcategory  II  commercial  land  use  facility  as  defined  in  Op  Memo  #14.  Under  MDEQ 
guidelines,  subcategory  II  commercial  facilities  use  the  Industrial  Criteria  for  evaluation  of 
soil  impacts.  Therefore,  the  evaluation  of  the  soil  at  the  Alpena  CRTC  sites  was  based  on 
the  Industrial  Criteria  presented  in  Op  Memo  #14. 

•  Generic  Industrial  or  Commercial  Cleanup  Criteria  for  soil  to  be  considered  protective  of 
groundwater  as  specified  by  Michigan  PA  451,  Part  201,  as  outlined  in  the  MERA  Op 
Memo  #14,  Revision  4,  June  6,  1995.  The  determination  of  a  constituent  concentration 
protective  of  groundwater  can  be  accomplished  several  ways:  1)  through  the  use  of  a 
leach  test;  2)  by  comparison  with  20  times  the  appropriate  health  based  drinking  water 
criterion  (20  times  the  Industrial  Drinking  Water  Values);  or  3)  by  use  of  fate  and 
transport  modeling  or  perched  in-situ  groundwater  evaluation,  that  demonstrates  that 
hazardous  substances  in  soil  wiU  not  result  in  impacts  to  groundwater  over  criteria.  Soil 
must  be  shown  protective  of  groundwater  for  sites  in  which  groundwater  is  used  as  a 
source  of  drinking  water.  The  Alpena  CRTC  does  not  currently  use  and  has  no  future 
plans  for  using  the  groundwater  in  the  impacted  unconsolidated  formation  as  a  source  of 
drinking  water.  However,  since  the  groundwater  beneath  the  base  is  an  aquifer  which 
could  potentiaDy  be  used  as  a  drinking  source  in  the  future,  soils  at  the  Alpena  CRTC 
were  evaluated  under  this  criteria  to  verify  that  they  are  protective  of  groundwater. 
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2.2.1.3  Location-Specific  ARARs.  The  following  is  a  list  of  location-specific  ARARs  that  are 
considered  potentially  applicable  tp  the  Alpena  CRTC. 

•  Floodplain  Encroachment  Act  (PA  167,  1968).  Sites  requiring  excavation  during  remedial 
actions  may  require  a  permit  under  PA  167  due  to  the  Alpena  CRTC’s  proximity  to  the 
Thunder  Bay  River  and  Lake  Winyah. 

•  Michigan  Wetlands  Protection  Act  of  1979,  Public  Act  203.  Sites  requiring  excavation 
during  remedial  actions  may  require  a  permit  under  PA  203  due  to  the  Alpena  CRTC’s 
proximity  to  the  Thunder  Bay  River  and  Lake  Winyah. 

2.2.2  ARARs  for  Groundwater 

The  following  is  a  list  of  potential  ARARs  that  were  considered  in  the  evaluation  of  the 
groundwater  at  Alpena: 

2.2.2.1  Action- Specific  ARARs.  The  following  are  action-specific  ARARs  that  are  potentially 
applicable  to  the  groundwater  based  on  activities  or  technologies  required  for  remediation 
activities. 

•  Michigan  Air  Pollution  Act  of  1965,  PA  348.  Technologies  with  off-gas  streams  may 
require  a  permit  to  discharge  off-gases  to  the  atmosphere. 

•  Michigan  Public  Act  451,  Part  31,  Water  Resources  Protection,  February  1995.  These 
regulations  govern  discharges  of  pollution  to  waters  of  the  state.  PA  451,  Part  31  states 
that  it  is  unlawful  for  any  person  directly  or  indirectly  to  discharge  into  the  waters  of  the 
state  any  substance  which  is  or  may  become  injurious  to  public  health,  safety,  or  welfare. 
These  include  direct  or  indirect  discharge  to  lakes  and  streams,  injection  into  groundwater, 
and  storm  sewer  discharges.  These  rules  also  apply  to  flood  plains.  Disposal  of  water  to 
either  a  surface  water  body  or  to  the  groundwater  will  require  a  permit. 
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2.2.2.2  Chemical-Specific  ARARs.  The  following  are  chemical-specific  ARARs  based  on 
current  MDEQ  guidelines  for  remediation  of  groundwater. 

•  Federal  Maximum  Contaminant  Levels  (MCLs),  as  specified  under  the  current  federal 
maximum  contaminant  levels  for  drinking  water,  are  established  under  the  Safe  Drinking 
Water  Act  (40  CFR  Part  141). 

•  Generic  Industrial  or  Commercial  Cleanup  Criteria  for  Health  Based  Drinking  Water 
Value  (Industrial  Drinking  Water  Values)  as  specified  by  Michigan  PA  451,  Part  201  as 
outlined  in  the  MERA  Op  Memo  #14,  Revision  2,  June  6,  1995.  These  criteria  have  been 
developed  utilizing  specific  risk  and  exposure  algorithms  intended  to  simulate  industrial 
and  commercial  land  use  activity.  The  Alpena  CRTC  is  categorized  as  a  subcategory  II 
commercial  land  use  facility  as  defined  in  Op  Memo  #14.  Therefore,  the  Alpena  CRTC 
groundwater  was  evaluated  under  this  ARAR  based  on  the  Industrial  Criteria. 

•  Generic  Industrial  or  Commercial  Criteria  Groundwater  Surface  Water  Interface  (GSI)  as 
specified  by  Michigan  PA  451,  Part  201,  as  outlined  in  the  MERA  Op  Memo  #14, 
Revision  2,  June  6,  1995.  The  GSI  values  define  the  maximum  allowable  hazardous 
substance  concentration  at  the  interface  between  groundwater  and  surface  water  or  at  the 
edge  of  the  mixing  zone,  whichever  is  applicable  for  a  specific  site.  Industrial  GSI  values 
were  used  in  the  evaluation  of  the  groundwater  at  Alpena  CRTC  sites. 

2.2.2.3  Location-Specific  ARARs.  No  location-specific  ARARs  are  considered  to  be 
potentially  applicable  to  groundwater  remediation  at  Alpena  CRTC. 
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2.3  roENTIFICATION  OF  REMEDIAL  ACTION  OBJECTIVES 

As  defined  by  the  USEPA,  RAOs  consist  of  goals  for  protecting  human  health  and  the 
environment  (USEPA,  1988).  The  RAOs  identified  in  this  section  serve  as  guidelines  for  the 
development  and  evaluation  of  remedial  alternatives. 

2.3.1  Development  of  RAOs  for  Soils 

The  RAOs  for  soils  are  goals  for  protecting  human  health  and  the  environment,  preventing  or 
minimizing  exposure  to  contaminants,  and  achieving  compliance,  where  possible,  with  ARARs. 
The  following  is  a  list  of  the  RAOs  for  sods  at  the  Alpena  CRTC  facility. 

•  Achieve  levels  of  impacts  in  site  soils  that  are  consistent  with  requirements  of  Michigan 
PA  451,  Part  201  for  a  subcategory  II  commercial  land  use  facility. 

•  Minimize  impacts  to  groundwater  caused  by  impacted  soils. 

•  Prevent  human  health  exposure  to  impacted  soil  that  could  be  harmful  to  human  health. 

2.3.2  Development  of  RAOs  for  Groundwater 

RAOs  for  groundwater  are  goals  for  protecting  human  health  and  the  environment,  preventing  or 
minimizing  exposure  to  contaminants  and  achieving  compliance,  where  possible,  with  ARARs. 
The  RAOs  for  groundwater  include  the  following: 

•  Achieve  levels  of  impacts  in  site  groundwater  consistent  with  requirements  of  Federal 
MCLs,  and  Michigan  PA  451,  Part  201  for  a  subcategory  II  commercial  land  use  facihty. 

•  Prevent  human  health  exposure  to  impacted  groundwater  that  could  be  damaging  to 
human  health. 
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2.4  roENTIFICATION  OF  GENERAL  RESPONSE  ACTIONS 

In  accordance  with  CERCLA  guidance,  once  the  RAOs  for  a  site  have  been  established,  the  next 
step  in  developing  remedial  measures  is  to  identify  GRAs  that  may  be  taken  to  satisfy  the  RAOs. 
Response  actions  are  selected  on  the  basis  of  their  applicability  to  the  characteristics  and 
chemicals  at  a  given  site.  Some  response  actions  may  be  capable  of  meeting  aU  of  the  RAOs 
alone,  but  combinations  of  response  actions  may  prove  to  be  more  effective.  As  a  baseline 
comparison,  the  no  action  response  action  is  considered  and  carried  through  to  the  detailed 
analysis  step. 

The  GRAs  also  include  an  estimate  of  the  volumes  which  may  require  treatment.  Depending  on 
the  selected  remedial  alternative,  some  of  the  Alpena  sites  may  require  additional  pre-design 
testing  to  verify  the  extent  of  the  contamination  in  the  soil  and/or  groundwater.  For  purposes  of 
completing  this  FS  and  for  evaluating  remedial  alternatives,  assumptions  have  been  made  as  to  the 
extent  of  the  contamination.  Volume  estimates  in  this  section  are  therefore  preliminary. 

2.4.1  GRAs  for  Soils 

The  GRAs  for  soils  requiring  remediation  are  listed  below: 

•  No  Action  -  Under  the  no  action  general  response  the  current  state  of  the  soil  is 
unchanged. 

•  Limited  Action  (Natural  Attenuation,  Monitoring,  Institutional  Controls)  -  The  limited 
action  general  response  is  typicaUy  enacted  to  prevent  access  to  or  use  of  contaminated 
soil  until  cleanup  levels  are  met  by  natural  attenuation  and/or  treatment. 
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•  Containment  -  The  containment  response  includes  technologies  that  involve  little  or  no 
treatment,  but  provide  protection  to  human  health  and  the  environment  by  reducing  the 
mobility  of  the  constituents  in  the  soil  and  preventing  human  exposure  to  the  constituents. 

•  In-situ  Soil  Treatment  -  In-situ  soil  treatment  options  remediate  contaminated  soil  without 
excavating  the  soil. 

•  Aboveground  Soil  Treatment  -  Under  this  treatment  option,  soil  is  excavated  and  treated 
aboveground.  Treated  soil  is  either  returned  to  the  excavation  location  or  disposed  in  a 
suitable  landfill. 

•  Soil  Excavation  and  Disposal  -  Under  this  option,  soil  is  excavated  and  disposed  either  in 
an  on-site  or  off-site  landfill  suitable  for  receiving  the  contaminated  soil. 

Several  criteria  were  evaluated  in  determining  the  sites  that  may  require  remedial  activities  for  the 
sod.  The  constituents  detected  in  the  soil  were  compared  to  the  chemical-specific  ARARs 
identified  in  Section  2.2. 1.2  to  determine  if  constituents  pose  a  threat  to  human  health.  The 
results  of  the  RI  Report  BRA  were  also  considered  in  determining  if  constituents  in  the  soil  pose  a 
human  health  risk.  If  either  of  these  criteria  indicated  that  the  levels  of  the  constituents  detected 
in  the  soil  are  unacceptable,  then  remedial  alternatives  were  developed  for  the  site. 

In  addition,  the  constituents  detected  in  the  soil  were  evaluated  to  determine  if  the  soil  is 
protective  of  groundwater,  or  if  the  detected  constituents  pose  a  threat  of  leaching  to 
groundwater.  Although  the  groundwater  at  the  Alpena  CRTC  is  not  currently  used  and  there  are 
no  future  plans  to  use  the  groundwater  as  a  drinking  water  source,  the  detected  constituents  in  the 
soils  were  compared  to  the  Op  Memo  #14  guidance  on  protection  of  groundwater,  (summarized 
in  Section  2.2. 1.2)  to  identify  chemicals  of  concern  for  protection  of  groundwater.  The  Op 
Memo  #14  guidance  was  used  because  the  groundwater  is  in  an  aquifer  which  could  be  used  as  a 
drinking  water  source  in  the  future.  The  detected  concentrations  of  metals  in  the  soil  were 
compared  to  Default  Background  Values  to  identify  chemicals  of  potential  concern  (COPCs)  for 
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groundwater  protection.  Since  there  are  no  default  background  levels  for  organic  constituents, 
the  organic  constituents  were  compared  to  20  times  the  Industrial  Drinking  Water  Values  to 
identify  organic  COPCs  for  groundwater  protection.  The  constituents  identified  by  these 
comparisons  were  then  evaluated  to  determine  if  they  actually  posed  a  threat  of  leaching  to  the 
groundwater. 

To  show  that  the  soils  at  the  Alpena  CRTC  sites  are  protective  of  groundwater,  an  analysis  was 
completed  for  the  constituents  identified  fi’om  the  comparison  described  above  (the  COPCs).  If 
the  groundwater  at  a  site  is  shown  not  to  contain  the  constituents  identified  as  COPCs  at  levels  in 
excess  of  the  Industrial  Drinking  Water  Values,  then  it  can  reasonably  be  concluded  that  leaching 
of  the  COPCs  is  not  a  concern,  and  the  soil  can  be  considered  protective  of  groundwater.  For 
example,  if  arsenic  was  detected  above  its  Default  Background  Value  at  a  site,  but  the 
groundwater  sampling  from  the  site  did  not  show  arsenic  at  levels  in  excess  of  regulations,  then  it 
can  be  concluded  that  the  arsenic  is  not  leaching  to  groundwater  at  levels  of  concern.  This  type 
of  analysis  is  the  most  accurate  demonstration  of  the  actual  leaching  potential  of  the  constituents 
in  the  soils  at  a  site.  No  current  sources  were  identified  in  the  field  investigation  for  the  impacts  at 
the  Alpena  CRTC  sites;  past  operational  practices  are  likely  the  main  source  of  the  soil 
contamination.  The  field  sampling  data  for  the  Alpena  CRTC  sites  covered  a  six  year  period 
(from  1987  to  1993),  but  the  original  impacts  (sources)  are  assumed  to  have  occurred  10  to  30 
years  prior  to  the  soil  investigation.  Therefore,  if  the  constituents  in  the  soil  had  the  potential  to 
leach,  groundwater  contamination  would  have  likely  been  detected  during  the  six  years  of  field 
investigation.  In  addition,  detected  constituents  in  the  soil  were  generally  found  at  depths  near 
the  water  table,  thus  reducing  the  amount  of  soil  that  could  adsorb  leached  constituents. 

The  following  subsections  discuss  in  detail  the  evaluation  of  the  soil  contamination  at  the  Alpena 
CRTC  sites.  The  discussion  includes  figures  for  each  site  showing  the  location  and  concentration 
of  the  chemicals  of  potential  concern,  and  the  estimated  contaminated  areas.  Table  2-1  provides  a 
summary  of  all  COPCs  for  the  soils  at  all  of  the  Alpena  CRTC  sites. 
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Table  2-1 

Summary  of  Chemicals  of  Potential  Concern  for  Soil 
(constituents  in  excess  of  regulatory  limits) 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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Table  2-1  (continued) 

Sununary  of  Chemicals  of  Potential  Concern  for  Soil 
(constituents  in  excess  of  regulatory  limits) 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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5)  1  wenty  tunes  the  Industrial  Dnnkmg  Water  value  was  not  used  for  analysis  of  this  constituent.  Operational  Memorandum  #15  lists 
a  Default  Background  Concentration  which  was  used  in  analysis  of  this  constituent. 

6)  No  cleanup  values  listed  in  the  MDEQ  guidelines  for  this  constituent.  There  is  currently  inadequate  data  to  develop  guideline 
criteria. 


2.4.1. 1  Site  1.  Based  on  information  presented  in  the  RI  Report,  the  soil  samples  taken  at  Site  1 
did  not  contain  any  constituents  in  concentrations  above  the  Industrial  Direct  Contact  Values. 

There  were  two  organic  constituents  detected  in  sample  SlSBl  at  levels  above  20  times  the 
Industrial  Drinking  Water  Values,  yet  these  constituents  were  not  detected  in  Site  1  groundwater 
samples  above  Industrial  Drinking  Water  Values.  The  soil  at  Site  1  is  considered  protective  of 
groundwater  since  the  field  investigation  data  for  Site  1  show  that  the  two  organic  soil 
constituents  detected  above  the  20  times  the  Industrial  Drinking  Water  Values  are  not  present  in 
the  groundwater. 

The  RI  Report  BRA  indicates  that  the  chlorobenzene  detected  at  sample  location  SlSBl  poses  an 
unacceptable  non-cancer  risk  to  future  excavation  workers.  Chlorobenzene  is  the  only  Site  1  soil 
constituent  that  will  be  considered  in  this  FS. 

The  extent  of  impact  by  chlorobenzene  at  Site  1  has  not  been  fuUy  characterized.  The  vertical 
extent  of  the  chlorobenzene  at  levels  impacting  human  health  is  assumed  to  be  3.5  ft  below 
ground  surface  (bgs).  During  field  investigation,  samples  with  chlorobenzene  at  levels  not  posing 
a  risk  to  human  health  (delineation  samples)  were  taken  approximately  40  ft  to  the  north,  100  ft  to 
the  east,  and  220  ft  to  the  southeast  of  SlSBl.  In  an  effort  to  estimate  the  extent  of  the 
chlorobenzene,  it  is  assumed  that  the  contaminated  soil  extends  halfway  between  the  detection 
location  and  the  delineation  samples.  The  midpoints  between  the  SlSBl  and  delineation  samples 
were  connected  to  define  the  extent  of  the  contaminated  soil  to  the  east  of  SlSBl.  The  extent  of 
the  contaminated  soil  on  the  west  side  is  assumed  to  be  similar  to  the  east  side. 

Sediment  samples  taken  at  Site  1  did  not  have  any  impacts  at  levels  in  excess  of  ARARs. 

Figure  2-1  shows  the  location  of  the  soil  sample  with  the  detected  concentrations  of  organic 
constituents  exceeding  20  times  the  Industrial  Drinking  Water  Values.  Figure  2-2  shows  the 
estimated  extent  of  the  contaminated  soil  around  SlSBl.  The  volume  of  contaminated  soil  is 
estimated  to  be  1,9(K)  cubic  yards  (cy). 
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2.4.1.2  Site  3.  Based  on  information  presented  in  the  RI  Report,  the  soil  samples  collected  at 
Site  3  did  not  contain  detected  concentrations  of  constituents  in  excess  of  the  Industrial  Direct 
Contact  Values. 

There  was  one  detected  concentration  of  selenium  above  its  Default  Background  Value  in  the  soil 
samples  taken  from  sample  location  CG3MW1.  This  constituent  was  not  detected  above 
Industrial  Drinking  Water  Values  in  the  groundwater  sampled  from  CG3MW1,  nor  was  it 
detected  in  downgradient  weUs  CG3MW2  and  CG3MW7.  Two  organic  COPCs  were  detected  at 
CG3SB13.  Phenanthrene  was  detected  at  20  times  the  Industrial  Drinking  Water  Values. 
Dibenzofiiran  was  also  detected  but  it  does  not  have  a  MDEQ  criterion  for  comparison.  Neither 
of  these  constituents  was  detected  in  the  groundwater  sampled  from  downgradient  wells 
CG3MW3,  CG3MW4,  and  CG3MW5.  Therefore,  the  soil  at  Site  3  is  considered  protective  of 
groundwater  since  the  COPCs  identified  for  the  soil  were  not  detected  in  the  groimdwater  in 
excess  of  regulatory  limits.  Figure  2-3  shows  the  location  of  the  soil  samples  with  detected 
COPCs.  The  figure  also  gives  the  detected  concentration  of  the  COPCs. 

There  were  no  unacceptable  risks  identified  in  the  RI  Report  BRA  for  this  site. 

There  are  no  constituents  in  the  soil  at  Site  3  that  will  be  considered  in  this  FS. 

2. 4.1. 3  Site  5.  Based  on  information  presented  in  the  RI  Report,  the  concentrations  of 
constituents  in  soil  samples  collected  at  Site  5  do  not  exceed  the  Industrial  Direct  Contact  Values. 

Two  metals  were  detected  at  concentrations  exceeding  Default  Background  Values.  Lead  was 
detected  at  sample  locations  SF5SB7  and  SF5SB10,  and  arsenic  was  detected  at  sample  location 
SFSSBla.  These  constituents  were  not  detected  in  the  groundwater  samples  collected  at  Site  5  at 
levels  exceeding  the  Industrial  Drinking  Water  Values.  Specifically,  no  lead  was  detected  above 
Industrial  Drinking  Water  Values  in  monitoring  well  SF5MW1  (located  downgradient  of 
SF5SB7)  or  in  SF5MW5  (located  downgradient  of  SF5SB10).  No  arsenic  was  detected  in 
monitoring  weU  SF5MW5  (located  downgradient  of  SFSSBla).  Therefore,  the  sod  at  Site  5  is 


2-17 


considered  protective  of  groundwater  since  the  COPCs  identified  for  the  soil  were  not  detected  in 
the  groundwater  in  excess  of  regulatory  limits.  The  locations  and  detected  concentrations  of  the 
COPCs  are  shown  in  Figure  2-4. 

There  were  no  unacceptable  risks  identified  in  the  RI  Report  BRA  for  this  site. 

There  are  no  constituents  in  the  soil  at  Site  5  that  will  be  considered  in  this  FS. 

2.4.1.4  Sites  6  and  7.  Based  on  information  presented  in  the  RI  Report,  the  concentrations  of 
constituents  detected  in  soil  samples  collected  at  Sites  6  and  7  do  not  exceed  the  Industrial  Direct 
Contact  Values. 

Two  constituents  were  detected  in  Sites  6  and  7  soil  samples  at  concentrations  exceeding  Default 
Background  Values.  Selenium  was  detected  in  the  soil  samples  from  LF6MW1,  LF6SB1,  and 
FF7SB3.  Lead  was  detected  in  the  soil  samples  from  LF6SB3  and  LF6SB5.  These  constituents 
were  not  detected  in  the  groundwater  samples  taken  at  Sites  6  and  7  at  levels  exceeding  Industrial 
Drinking  Water  Values.  Specifically,  no  selenium  was  detected  above  Industrial  Drinking  Water 
Values  in  the  groundwater  collected  at  LF6MW1.  No  selenium  was  detected  above  Industrial 
Drinking  Water  Values  in  LF6MW4  (located  immediately  downgradient  of  LF6SB1)  or  in 
LF6MW6  (located  approximately  50  ft  downgradient  of  FF7SB3).  In  addition,  no  lead  was 
detected  in  samples  collected  at  LF6MW10  or  LF6MW9  (located  immediately  downgradient  of 
LF6SB3  and  LF6SB5,  respectively).  Therefore,  the  soil  at  Sites  6  and  7  is  considered  protective 
of  groundwater  since  the  COPCs  identified  for  the  soil  were  not  detected  in  the  groundwater  in 
excess  of  regulatory  limits.  The  locations  and  detected  concentrations  of  the  COPCs  are 
presented  in  Figure  2-5. 

The  sediment  samples  at  Sites  6  and  7  did  not  have  any  contamination  at  levels  in  excess  of 
ARARs. 
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The  analysis  of  the  BRA  presented  in  Section  1.2.6  shows  that  there  are  no  unacceptable  health 
risks  at  Sites  6  and  7. 

There  are  no  constituents  in  the  soil  at  Sites  6  and  7  that  will  be  considered  in  this  FS. 

2.4.1.5  Site  8.  Based  on  information  presented  in  the  RI  Report,  the  soil  samples  collected  at  Site 
8  did  not  contain  levels  of  constituents  that  exceeded  the  Industrial  Direct  Contact  Values. 

At  one  soil  sample  location  (HN8SB6)  antimony  and  lead  were  detected  at  concentrations  in 
excess  of  Default  Background  Values.  These  constituents  were  not  detected  in  groundwater 
samples  collected  from  downgradient  wells  HN8MW3  and  HN8MW4.  Therefore,  the  soil  at  Site 
8  is  considered  protective  of  groimdwater  since  the  COPCs  identified  for  the  soil  were  not 
detected  in  the  groundwater  in  excess  of  regulatory  limits.  The  location  and  detected 
concentrations  of  the  COPCs  are  presented  in  Figure  2-6. 

There  were  no  unacceptable  risks  identified  in  the  RI  Report  BRA  for  this  site. 

There  are  no  constituents  in  the  soil  at  Site  8  that  will  be  considered  in  this  FS. 

2.4.1.6  Site  9.  Based  on  information  presented  in  the  RI  Report,  the  soil  samples  collected  at 
Site  9  did  not  contain  levels  of  constituents  that  exceed  the  Industrial  Direct  Contact  Values. 

Selenium  was  detected  at  Site  9  at  concentrations  exceeding  the  Default  Background  Values,  yet 
it  was  not  detected  in  groundwater  samples  at  concentrations  in  excess  of  the  Industrial  Drinking 
Water  Value.  The  location  and  detected  concentration  of  selenium  is  shown  on  Figure  2-7. 

Lead  was  detected  in  a  groundwater  sample  (RT9MW6)  at  Site  9  at  a  concentration  exceeding 
the  Industrial  Drinking  Water  Value.  The  detected  concentrations  of  lead  in  soil  at  this  site  are 
considered  within  the  range  of  base-wide  background  levels,  and  therefore,  the  soil  is  not 
considered  the  source  of  the  groundwater  contamination.  The  detected  levels  of  lead  in  all  but 
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one  soil  sample  at  Site  9  range  between  670  to  2,600  parts  per  biUion  (ppb).  These  concentrations 
are  characteristic  of  both  the  base  background  soil  samples  and  the  soil  samples  collected  from  the 
other  sites.  Additionally,  all  detected  concentrations  of  lead  from  Site  9  are  below  the  Default 
Background  Level  of  21,000  ppb.  Soil  sample  RT9MW1  contained  the  highest  detected 
concentration  of  lead  for  the  Site  9  soil  samples  (15,000  ppb).  The  groundwater  sampled  from 
RT9MW1  did  not  contain  lead  in  excess  of  the  Industrial  Drinking  Water  Values.  This  effectively 
demonstrates  that  lead  in  the  soil  is  not  impacting  the  groundwater.  In  addition,  none  of  the  other 
Alpena  CRTC  sites,  aU  which  have  similar  concentrations  of  lead  in  the  soil,  had  lead 
contamination  in  the  groundwater  in  excess  of  Industrial  Drinking  Water  Values. 

Based  on  the  available  information.  Site  9  soil  is  considered  protective  of  groundwater. 

There  were  no  unacceptable  risks  identified  in  the  RI  Report  BRA  for  this  site. 

There  are  no  constituents  in  the  soil  at  Site  9  that  will  be  considered  in  this  FS. 

2.4.2  GRAs  for  Groundwater 

The  GRAs  for  contaminated  groundwater  are  listed  below. 

•  No  Action  -  Under  the  no  action  general  response  the  current  state  of  the  groundwater  is 
imchanged. 

•  Limited  Action  (Natural  Attenuation,  Monitoring,  Institutional  Controls)  -  The  limited 
action  general  response  is  typicaUy  enacted  to  prevent  access  to  or  use  of  contaminated 
groundwater  until  cleanup  levels  are  met  by  natural  attenuation  and/or  treatment. 

•  Containment  -  The  containment  response  includes  technologies  that  involve  little  or  no 
treatment,  but  provide  protection  to  human  health  and  the  environment  by  reducing  the 
mobility  of  the  constituents  in  the  groundwater  and  preventing  human  exposure  to  the 
constituents. 
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•  In-situ  Groundwater  Treatment  -  In-situ  groundwater  treatment  options  remediate 
contaminated  groundwater  without  extraction. 

•  Aboveground  Groundwater  Treatment  -  Under  this  treatment  option,  groundwater  is 
extracted  and  treated  aboveground.  Treated  groundwater  is  either  reinjected,  discharged 
to  a  publicly  owned  treatment  works  (POTW),  or  disposed  in  another  suitable  location. 


Several  criteria  were  evaluated  in  determining  which  sites  may  require  remedial  actions  for 
groundwater.  The  detected  constituents  in  the  groundwater  are  compared  to  chemical  specific 
ARARs  identified  in  Section  1.22.2.  Groundwater  impacts  are  compared  with  Industrial 
Drinking  Water  Values,  as  defined  in  Op  Memo  #14,  and  where  applicable,  to  GSI  values 
presented  in  Op  Memo  #14. 

In  addition,  the  results  of  the  BRA  for  the  sites  were  also  reviewed  as  a  criterion.  There  were, 
however,  no  risks  identified  in  the  BRA  for  groundwater  pathways.  Therefore,  no  remedial 
actions  are  required  for  groundwater  based  on  the  BRA.  Remedial  alternatives  are  presented  for 
sites  which  do  not  meet  the  regulatory  limits  for  groundwater  contamination. 


The  following  subsections  discuss  in  detail  the  evaluation  of  the  groundwater  contamination  at  the 
Alpena  CRTC  sites.  The  discussion  includes  figures  for  each  site  showing  the  location  and 
concentration  of  the  chemicals  of  potential  concern,  and  the  estimated  contaminated  areas.  Table 
2-2  provides  a  summary  of  all  chemicals  of  potential  concern  for  the  groundwater  at  all  of  the 
Alpena  CRTC  sites. 
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Table  2-2 

Summary  of  Chemicals  of  Potential  Concern  for  Groundwater 
(constituents  in  excess  of  regulatory  limits) 

Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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Table  2-2  (continued) 

Summary  of  Chemicals  of  Potential  Concern  for  Groundwater 
(constituents  in  excess  of  regulatory  limits) 

Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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Table  2-2  (continued) 

Summary  of  Chemicals  of  Potential  Concern  for  Groundwater 
(constituents  in  excess  of  regulatory  limits) 

Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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2.4.2.1  Site  1.  Based  on  the  information  presented  in  the  RI  Report,  antimony  was  detected 
above  Industrial  Drinking  Water  Values  at  two  Site  1  locations  (S1MW6  and  SlMWll). 
Antimony  was  only  observed  in  groundwater  perched  above  the  intermediate  subsurface  clay 
layer.  The  analytical  sampling  data  obtained  from  S1MW14  indicate  that  the  antimony  has  not 
migrated  vertically  through  the  clay  layer  into  the  lower  aquifer.  The  horizontal  extent  of 
antimony  has  not  been  fuHy  determined.  The  detected  levels  of  antimony  at  Site  1  are  below  GSI 
values  for  antimony,  indicating  that  if  groundwater  is  flowing  into  the  river,  it  will  not  impact  the 
river  environment. 

The  RI  Report  indicated  that  benzene  was  detected  above  Industrial  Drinking  Water  Values  at 
two  locations  at  Site  1  (SlMWl  and  S1MW6).  Analytical  data  from  the  RI  Report  indicate  that 
the  benzene  is  perched  on  top  of  the  intermediate  subsurface  clay  layer  and  that  no  migration  has 
occurred  through  the  clay  into  the  lower  aquifer.  Based  on  the  information  presented  in  the  RI 
Report,  the  benzene  is  contained  on-site,  as  no  benzene  was  detected  at  levels  in  excess  of  the 
Industrial  Drinking  Water  Values  in  downgradient  wells  SlMWl  1  or  S1MW12. 

The  location  of  groundwater  constituents  detected  in  excess  of  the  Industrial  Drinking  Water 
Values  along  with  a  comparison  to  ARARs,  are  shown  in  Figure  2-8.  The  estimated  extent  of 
groundwater  contamination  is  shown  in  Figure  2-9. 

Benzene  and  antimony  will  be  evaluated  in  the  remedial  action  alternatives  presented  in  this  FS  for 
Site  1. 

2.4.2.2  Site  3.  Based  on  the  information  presented  in  the  RI  Report,  manganese  was  detected  in 
the  groundwater  at  one  well  (CG3MW3)  during  the  field  investigation  in  1991  at  levels  exceeding 
the  Industrial  Drinking  Water  Values.  No  constituents  were  detected  above  Industrial  Drinking 
Water  Values  in  any  wells,  including  CG3MW3,  during  the  most  recent  (1993)  sampling  round. 

There  are  no  groundwater  constituents  at  Site  3  that  wiU  be  considered  for  remedial  alternatives 
involving  active  treatment  in  this  FS. 


2-30 


2A.2.3  Site  5.  Based  on  information  presented  in  the  RI  Report,  benzene  was  detected  during 
sampling  events  in  1987,  1988,  1991,  and  1993  at  up  to  four  locations  at  Site  5  (SF5MW1, 
SF5MW4,  SF5MW5,  and  SF5MW8).  During  the  most  recent  (1993)  sampling  round,  benzene 
was  only  detected  at  levels  exceeding  Industrial  Drinking  Water  Values  in  wells  SF5MW1  and 
SF5MW8.  No  other  constituents  were  detected  above  Industrial  Drinking  Water  Values  during 
the  1993  sampling.  There  were  no  wells  sampled  northeast  or  east  (downgradient)  of  SF5MW1 
and  SF5MW8  to  determine  the  extent  of  the  benzene  in  the  groundwater.  Groundwater  results 
from  1987  to  1993  for  monitoring  well  SF5MW1  show  a  general  decline  through  time  in  the 
benzene  concentrations.  The  locations  of  groundwater  constituents  detected  in  excess  of  the 
Industrial  Drinking  Water  along  with  a  comparison  to  ARARs,  are  shown  in  Figure  2-10.  Figure 
2-11  shows  the  estimated  extent  of  the  benzene  in  the  groundwater. 

Benzene  will  be  evaluated  in  the  remedial  action  alternatives  presented  in  this  FS  for  Site  5. 

2.4.2.4  Sites  6  and  7.  Based  on  the  information  presented  in  the  RI  Report,  organic  constituents 
were  detected  at  one  well  (LF6MW3)  during  field  sampling  events  in  1987,  1988,  and  1991  at 
levels  above  the  Industrial  Drinking  Water  Values.  No  organic  constituents  were  detected  above 
Industrial  Drinking  Water  Values  in  any  wells,  including  LF6MW3,  during  the  most  recent 
sampling  round  (1993).  No  inorganic  constituents  were  detected  at  concentrations  exceeding  the 
Industrial  Drinking  Water  Values  during  any  of  the  sampling  rounds. 

There  are  no  groundwater  constituents  at  Sites  6  and  7  that  will  be  considered  for  remedial 
alternatives  involving  active  treatment  in  this  FS. 

2.4.2.5  Site  8.  Based  on  the  information  presented  in  the  RI  Report,  no  constituents  were 
detected  at  Site  8  during  groundwater  sampling  events  in  1987,  1988,  1991,  and  1993  at  levels 
exceeding  Industrial  Drinking  Water  Values. 

There  are  no  groundwater  constituents  at  Site  8  that  will  be  considered  for  remedial  alternatives 
involving  active  treatment  in  this  FS. 
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2A.2.6  Site  9.  Based  on  the  information  presented  in  the  RI  Report,  lead  was  detected  during 
the  1993  round  of  sampling  at  concentrations  exceeding  the  Industrial  Drinking  Water  Value  in 
one  well  at  Site  9  (RT9MW6).  The  sampling  conducted  downgradient  of  RT9MW6  showed  no 
lead  in  concentrations  above  the  Industrial  Drinking  Water  Values  for  groundwater. 

Organic  constituents  were  detected  during  field  sampling  from  1987  to  1993  in  up  to  three  wells 
(RT9MW1,  RT9MW4  and  RT9MW6)  at  Site  9  at  levels  exceeding  the  Industrial  Drinking  Water 
Values.  RT9MW6  was  the  only  well  with  detected  values  over  the  Industrial  Drinking  Water 
Values  during  the  most  recent  (1993)  sampling.  The  direction  of  the  groundwater  flow  is  to  the 
northwest.  RT9MW4  and  RT9MW5  are  both  north  of  RT9MW6  and  organic  constituents  were 
not  detected  above  Industrial  Drinking  Water  Values  in  either  RT9MW4  or  RT9MW5  during  the 
1993  sampling.  However,  organic  constituents  had  been  detected  in  RT9MW4  above  Industrial 
Drinking  Water  Values  prior  to  1993. 

The  groundwater  constituents  detected  in  excess  of  the  Industrial  Drinking  Water  Values  and  the 
location  of  the  detections,  along  with  a  comparison  to  ARARs  are  shown  in  Figure  2-12.  Figure 
2-13  shows  the  estimated  extent  of  the  groundwater  contamination. 

Lead  and  the  organic  constituents  detected  in  the  groundwater  at  this  site  (see  Figure  2-12)  will 
be  considered  in  the  remedial  actions  alternatives  presented  in  this  FS  for  Site  9. 

2.5  roENTIFICATION  AND  SCREENING  OF  REMEDIAL  TECHNOLOGIES 

This  section  discusses  the  identification  and  screening  of  technologies  for  the  Alpena  CRTC. 
Table  2-3  presents  a  list  of  candidate  technologies  identified  for  each  GRA  in  Section  2.4.  The 
technologies  in  Table  2-3  are  considered  applicable  for  treatment  of  organic  constituents  in  soils 
and  inorganic  and  organic  constituents  in  groundwater.  Based  on  information  presented  in  the  RI 
Report  for  the  Alpena  CRTC  sites,  there  are  organic  constituents  which  may  require  remediation 
in  soils,  and  inorganic  and  organic  constituents  which  may  require  remediation  in  groundwater. 
The  technology  table  was  compiled  based  on  professional  experience,  published  sources,  and 
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other  available  documentation.  The  candidate  technologies  included  under  each  GRA  do  not 
preclude  any  other  technology  or  response  action  from  future  consideration. 


In  this  section,  each  technology  is  screened  based  on  effectiveness,  implementability,  and  relative 
cost.  A  summary  of  the  general  screening  of  technologies  for  soil  is  included  in  Table  2-4  and 
the  screening  of  technologies  for  groundwater  is  in  Table  2-5.  The  tables  include  columns 
summarizing  the  treatment  effectiveness,  the  implementability,  the  relative  cost,  the  result  of  the 
screening,  and  a  brief  summary  of  comments  on  the  screening  process. 

The  following  sections  provide  a  discussion  of  the  screening  of  the  technologies  identified  in 
Table  2-3,  including  a  presentation  of  technologies  to  be  used  in  the  formation  of  the  remedial 
alternatives  in  Section  3.0. 

2.5.1  No  Action 

Under  the  no  action  general  response  action,  the  current  state  of  groundwater  and  soil  at  the  site 
would  not  be  altered.  The  no  action  general  response  action  is  carried  through  as  a  remedial 
alternative  to  provide  a  basehne  for  comparison  of  other  technologies  and  process  options. 


2.5.2  Limited  Action 

The  limited  action  general  response  action  does  not  directly  effect  the  source  of  contamination, 
but  serves  to  prevent  contact  with  and  monitor  the  contamination  source  until  cleanup  levels  are 
met  by  natural  attenuation  and/or  treatment.  Limited  actions  include  institutional  controls, 
monitoring,  and  natural  attenuation. 
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ESTIMATED  EXTENT  OF  IMPACT 
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TABLE  2-3 

Remedial  Action  Objectives,  General  Response  Actions,  Technology  Types,  and  Process  Options 
for  the  Development  and  Screening  of  Technologies 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


TABLE  2-3  (Continued) 

Remedial  Action  Objectives,  General  Response  Actions,  Technology  Types,  and  Process  Options 
for  the  Development  and  Screening  of  Technologies 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


TABLE  2-3  (Continued) 

Remedial  Action  Objectives,  General  Response  Actions,  Technology  Types,  and  Process  Options 
for  the  Development  and  Screening  of  Technologies 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


Summary  of  General  Screening  of  Technologies  for  Treating  Soil 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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DISPOSAL _ I 

Off  “Site  Disposal  NA  Easy  Moderate  Eliminate  Future  liability. 

On-site  Disposal  NA  Moderate  Moderate  Eliminate  No  suitable  landfill  on  site. 


TABLE  2-5 

Summary  of  General  Screenii^  of  Technologies  for  Treatii^  Groundwater 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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[DISPOSAL _ I 

Alpena  CRTC  Wastewater  Treatment  Facility  Easy  Low  Eliminate  Capacity  limited. 

Reinjection/  Infiltration  Moderate  Low  Consider  Groundwater  modeling  required. 

Thunder  Bay  River  Moderate  Low  Eliminate  Future  liability  and  image  problems. 


2.5.2.1  Institutional  Controls.  Institutional  controls  can  be  implemented  to  limit  human  contact 
with  the  source  of  contamination.  Institutional  controls  often  include  access  restrictions,  land  use 
restrictions,  and  deed  restrictions. 

2.5.2.1.1  Access  Restrictions.  Access  restrictions  include  the  construction  of  security 
fences  that  prevent  direct  contact  with  impacted  site  media  and  the  posting  of  signs  to  warn  the 
public  of  potential  health  risks.  The  Alpena  CRTC  is  surrounded  by  a  chain  link  fence  ranging  in 
height  from  8  to  12ft.  The  facility  also  has  posted  guards  at  all  entrances  24  hours  a  day.  This  is 
effective  in  keeping  the  public  and  animals  from  coming  in  contact  with  the  sites  containing 
impacts.  Access  restrictions,  which  provide  some  protection  of  human  health  and  the 
environment,  are  currently  in  place. 

2.5.2.1.2  Land  Use  Restrictions.  Land  use  restrictions  prohibit  future  construction  of 
housing  developments,  schools,  parks,  etc.,  at  the  site,  as  well  as  limitations  on  other  activities 
(e.g.,  vehicular  traffic).  The  limitations  for  a  site  are  identified  based  on  the  risk  and  exposure 
pathways  present  at  the  site,  as  well  as  the  remedial  actions  hkely  to  be  implemented.  Restrictive 
covenants,  written  into  the  land  property  deed,  notify  any  potential  purchaser  of  the  property  of 
past  land  use  and  that  future  land  use  must  be  restricted  in  order  to  ensure  the  isolation  of  the  area 
and  the  integrity  of  any  existing  or  future  waste  containment  system.  The  effectiveness  of  land 
use  restrictions  depend  on  state  and  local  laws,  continued  enforcement,  and  maintenance.  Most 
restrictions  are  subject  to  changes  in  political  jurisdiction,  legal  interpretation,  and  level  of 
enforcement.  It  is  anticipated  that  some  of  the  Alpena  CRTC  sites  may  require  the  restriction  of 
certain  activities  during  and  after  remedial  actions  operations.  For  example,  a  newly-closed, 
capped  site  may  require  protection  by  restricting  subsurface  activities  and  excessive  vehicular 
traffic. 

2.5.2.1.3  Deed  Restrictions.  Deed  restrictions  can  be  used  to  prevent  construction 
activities  at  the  site  and  can  be  implemented  with  other  technologies  at  the  sites.  In  some  cases 
deed  restrictions  can  be  used  to  limit  exposure  to  impacted  media  until  cleanup  levels  are  met. 
Deed  restrictions  can  also  be  put  in  place  to  prevent  use  of  groundwater  at  the  site. 
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Institutional  controls  eliminate  pathways  between  the  pubhc  and  the  source  of  contamination; 
therefore,  it  is  retained  for  the  development  of  remedial  alternatives. 

2.5.2.2  Monitoring.  Monitoring  can  be  used  to  track  the  concentration  of  the  constituents 
detected  in  the  sod,  and  the  direction  and  rate  of  movement  for  constituents  detected  in 
groundwater.  Monitoring  can  be  used  to  evaluate  the  effectiveness  of  an  alternative  if 
contamination  is  left  in  place.  Incomplete  removal  of  contamination  in  soils  and  groundwater  may 
be  involved  in  one  or  more  alternatives,  therefore  monitoring  is  retained  for  further  consideration. 

2.5.2.3  Natural  Attenuation.  Natural  attenuation  is  a  process  which  reduces  the  concentration 
of  a  constituent  by  diffusion,  ddution,  microbial  degradation,  precipitation,  or  sorption.  Natural 
attenuation  is  appropriate  at  sites  where  the  impacts  will  safely  and  naturaUy  attenuate  without 
risk  to  human  health  or  the  environment. 

2.5.3  Containment  Actions 

Containment  actions  seek  to  isolate  the  impacts  and  minimize  migration  through  the  use  of 
engineering  controls.  This  section  includes  the  presentation  of  containment  actions  for  sod 
followed  by  the  presentation  of  groundwater  containment  actions. 

2.5.3. 1  Soil  Containment  Actions.  Containment  technologies  for  sod  are  those  technologies 
that  prevent  vertical  migration  of  impacts  through  the  vadose  zone.  Containment  actions 
considered  for  sods  at  the  Alpena  CRTC  sites  include  capping. 

Capping  can  substantiady  limit  dermal  contact  with  potential  human  and  animal  receptors.  The 
cap  also  minimizes  rainwater  infiltration  through  the  impacted  soils.  Infiltrated  rainwater  can 
leach  heavy  metals  and  carry  organic  constituents  into  the  groundwater.  Since  the  primary 
purpose  for  a  cap  is  the  reduction  of  infiltration  of  rainwater  at  a  site  and  leaching  is  not  a  concern 
at  the  Alpena  CRTC  sites,  capping  will  not  be  retained  for  further  consideration. 
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2.53.2  Groundwater  Containment  Actions.  Containment  technologies  (vertical  and  horizontal 
barriers)  for  groundwater  are  those  technologies  that  prevent  the  migration  of  constituents. 
Vertical  barriers  are  used  as  contauiment  actions  for  groundwater.  Vertical  barriers  limit  the 
horizontal  movement  of  groundwater.  Without  a  natural  low  permeability  unit  for  the  vertical 
barriers  to  tie  into,  groundwater  segregation  cannot  be  guaranteed.  Horizontal  barriers  are 
difficult  to  install  and  are  not  reliable.  Vertical  and  horizontal  barriers  for  groimdwater  are  not 
retained  for  further  consideration. 

2.5.4  Treatment  Actions 

The  treatment  actions  evaluated  in  this  section  include  technologies  for  treatment  of  impacted 
soils  and  groundwater  both  aboveground  and  in-situ.  This  section  presents  the  treatment  actions 
for  soils  followed  by  the  treatment  actions  for  groundwater. 

2.5.4.1  Soil  In-situ  Treatment  Processes.  The  in-situ  treatment  technologies  evaluated  for  soils 
include  bio-venting,  soil  flushing,  stabilization/solidification,  and  vitrification.  Bio-venting  is 
retained  for  further  consideration. 

2.5.4.1.1  Bio-Venting.  Bio-venting  is  a  treatment  process  by  which  enhanced  destruction 
of  biodegradable  substances  occurs.  This  is  generally  accomplished  by  adding  nutrients  to  the 
soil.  Nutrients  can  include  nitrogen,  phosphorous,  potassium,  oxygen,  and  carbon.  Generally  the 
nutrient  limiting  biological  activity  is  oxygen.  In  bio-venting,  a  blower  provides  a  source  of  air  to 
a  well  point  that  is  located  in  the  area  of  concern  in  the  unsaturated  portion  of  the  soil.  The  goal 
is  to  supply  enough  air  to  enhance  bio-activity,  but  not  so  much  as  to  actively  carry  impacts  to  the 
surface  and  into  the  atmospheric  air.  The  area  effected  by  one  well  is  fairly  small,  and  large  areas 
may  require  multiple  well  points.  The  cost  for  this  technology  is  low  compared  to  other  treatment 
technologies  for  soil.  Bio-venting  is  applicable  to  organic  non-chlorinated  substances  located  at 
several  of  the  Alpena  CRTC  sites.  Bio-venting  is  an  effective  low  cost  method  of  treating  organic 
constituents  and  is  retained  for  further  consideration. 
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2.5.4.1.2  Soil  Flushing.  Soil  flushing  is  a  process  that  uses  water  or  surfactant  solutions  to 
extract  contaminants  from  soils  and  sediments.  Soil  flushing  is  an  in-situ  method  that  mimics  the 
natural  infiltration  process.  Flushing  fluids  are  introduced  into  the  saturated  zones  of  the  soil  via 
leach-fields,  injection  wells,  or  recharge  trenches,  and  are  allowed  to  percolate  through  the  soil  to 
the  water  table.  The  leachate  is  then  extracted  through  the  use  of  pumping  wells,  treated,  and 
recirculated.  Soils  may  need  several  flushing/washing  cycles  for  effective  contaminant  removal. 
Soil  flushing  can  be  used  for  either  inorganic  or  organic  impacts.  Soil  flushing  is  particularly 
effective  when  hydraulic  controls  can  be  established.  The  effectiveness  of  in-situ  soil  flushing  may 
be  limited  by  a  lack  of  subsurface  process  control.  The  effectiveness  of  soil  flushing  is  suspect  in 
areas  where  soils  contain  high  to  moderate  permeability  sands  and  gravel  is  inter-layered  with  low 
permeability  silts  and  clays.  Introduction  of  solvents  to  the  ground  for  the  flushing  also  creates 
the  potential  for  soil  and  groundwater  contamination.  Soil  flushing  is  not  retained  for  further 
consideration  based  on  the  potential  for  creating  further  contamination  of  the  groundwater 
through  flushing  and  the  lack  of  process  control. 

2.5.4.1.3  In-Situ  Stabilization/Solidification.  In-situ  stabilization/soHdification  is  achieved 
by  a  deep  soil  mixing  technique  that  directly  applies  solidification  agents  to  the  soils  to  reduce  the 
mobility  of  the  impacts.  Mobility  is  reduced  by  binding  the  compounds  into  a  solidified  mass  with 
low  permeability  that  resists  leaching.  V arious  agents  have  been  used  to  enhance  binding,  such  as 
cement-based,  pozzolanic-based,  silicate-based,  or  asphalt-based  additives.  Solidification 
technologies  have  been  most  widely  successful  when  applied  to  inorganic  wastes.  When  a  highly 
alkaline  solidification  agent  such  as  Portland  cement  is  used,  an  added  stabilization  effect  is 
gained.  Stabilization  occurs  when  the  highly  alkaline  material  used  for  solidification  reduces  the 
leachabihty  of  the  heavy  metals.  Several  vendors  use  organophihc  proprietary  compounds  as 
additives  to  bind  organic  constituents  to  the  soil  matrix.  Bench-scale  treatability  studies  are 
essential  for  determining  the  applicability  of  the  method  and  for  evaluating  the  choice  of  critical 
parameters,  such  as  effectiveness  of  solidification  agents  and  other  additives,  waste-to-additive 
ratio,  and  mixing  and  curing  conditions.  Disadvantages  include  the  unknown  long-term  behavior 
of  the  solidified  mass  and  the  potential  limitations  on  the  future  uses  of  the  site  depending  on  the 
final  properties  of  the  solidified  soil  material.  In  addition,  the  presence  of  a  variety  of  compounds 
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is  expected  to  reduce  the  effectiveness  of  the  solidification  process.  Furthermore,  continued 
monitoring  of  the  site  may  be  required  because  the  contamination  is  left  on  site.  In-situ 
solidification/stabilization  does  not  remove  impacts  or  prevent  human  health  risks  associated  with 
impacts.  In-situ  solidification  is  readily  implemented  and  requires  moderate  capital  expenditure. 
Since  the  primary  reason  for  using  solidification/stabilization  is  the  reduction  of  mobility  to  reduce 
leaching  and  not  the  reduction  of  human  health  risk,  solidification/stabilization  will  not  be 
retained. 

2.5.4.1.4  Vitrification.  Vitrification  involves  melting  the  contaminated  soil  in  place  to  bind 
the  waste  in  a  glassy  solid  matrix  resistant  to  leaching.  Organic  constituents  in  the  soil  vaporize 
and  are  destroyed  in  the  high  heat  zone  directly  above  the  electric  heating  elements.  Costs  for  this 
process  are  high  compared  to  other  treatment  alternatives  for  soil.  The  level  of  impacts  at  this  site 
are  not  high  enough  to  justify  the  use  of  this  treatment  technology.  In-situ  vitrification  is  not 
retained  for  eonsideration. 

2.5.4.2  Soil  Aboveground  Treatment  Processes.  The  aboveground  soil  treatment  technologies 
screened  include  soil  washing,  thermal  desorption,  stabihzation/solidification,  enhanced 
volatilization,  and  incineration.  Enhanced  volatilization  is  retained  after  the  screening  process. 

The  first  step  in  any  aboveground  treatment  technology  is  the  excavation  of  the  impacted  soil. 
Excavation  is  a  feasible  and  effective  means  of  removing  the  source  of  contamination  when  the 
impacts  are  limited  to  shallow  depths.  Monitoring  air  quality  is  required  during  excavation. 
When  fugitive  air  emissions  exceed  air  quality  standards,  limitations  on  the  quantity  of  soil  that 
can  be  excavated  per  day  may  be  imposed.  However,  this  should  not  be  of  concern  at  the  Alpena 
CRTC  sites,  since  limited  amounts  of  volatile  compoimds  were  detected. 

2.5.4.2.1  Soil  Washing.  Soil  washing  is  an  aqueous-based  technology  that  generally  uses 
mechanical  processes  to  separate  particles  that  contain  contaminants.  In  this  sense  it  is  a  volume 
reduction  or  pretreatment  technology.  It  takes  advantage  of  the  fact  that  contaminants  generally 
adhere  to  the  organic  carbon  and  fine-grained  soil  fraction,  such  as  silt  and  clay,  as  opposed  to  the 
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coarse  grained  mineral  fraction,  such  as  sand  and  gravel.  In  addition,  contaminants  may  be 
removed  from  the  soil  by  dissolving  them  in  the  wash  water.  Surficial  impacts  are  removed  from 
the  coarse  fraction  by  an  abrasive  scouring  action.  The  wash  water  may  be  augmented  with  a 
basic  leaching  agent,  surfactant,  pH  adjustment,  oxidizer  or  chelating  agent  to  help  remove 
organic  constituents  or  heavy  metals.  Treated  soil  is  cleaned  of  residual  additive  compounds,  and 
the  spent  wash  water  is  treated  to  remove  the  contaminants  prior  to  recycling  back  to  the 
treatment  unit.  The  cost  of  soil  washing  is  moderate  compared  to  other  soil  treatment 
technologies.  Soil  washing  is  cost  effective  when  large  quantities  of  soil  are  being  treated.  The 
process  is  very  involved  and  tends  to  require  a  great  deal  of  housekeeping  to  keep  additional  areas 
from  becoming  contaminated.  The  organic  material  with  the  absorbed  metals  will  stiU  need  to  be 
treated  and  disposed  in  an  off-site  facility  or  possibly  recycled  through  a  metal  smelter.  Off-site 
disposal  is  accompanied  by  liability.  Due  to  the  cost  of  soil  washing  and  the  liability  associated 
with  the  additional  waste  stream,  it  is  not  retained  for  further  consideration. 

2.5A.2.2  Stabilization/Solidification.  Stabilization/solidification  is  the  same  process 
described  in  the  in-situ  section  except  that  the  process  occurs  aboveground.  Soils  are  excavated 
and  then  processed  (mixed)  with  the  chemicals  to  fix  the  metals  in  the  soil.  Once  processed,  the 
soils  can  be  returned  to  the  excavation.  Equipment  for  this  treatment  system  is  relatively  small 
and  portable  and  is  capable  of  treating  small  or  large  areas.  This  treatment  is  typically  used  when 
soils  contain  both  inorganic  and  organic  constituents  and  the  soil  must  be  excavated  for 
aboveground  treatment  of  the  organic  constituents.  Since  there  are  no  inorganic  constituents  in 
soils  and  other  aboveground  technologies  are  more  appropriate  for  organic  constituents,  this 
alternative  will  not  be  retained. 

2.5.4.2.3  Enhanced  Volatilization.  Enhanced  volatilization  consists  of  optimizing 
conditions  for  volatilization  of  the  VOCs  that  readily  volatilize  from  soils.  Soils  containing  VOCs 
are  excavated  and  screened  to  remove  large,  non-processable  materials  and  debris.  Soils  are 
processed  through  a  sod  shredder,  reducing  the  soil  particle  size  and  volatilizing  the  VOCs  within 
the  soil.  The  sods  are  rescreened  and  reprocessed  as  necessary  untd  soils  meet  the  required 
cleanup  objectives.  The  shredder  can  be  hooded  and  the  exhaust  directed  to  an  off-gas  treatment 
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system.  The  treatment  system  can  be  an  adsorption  system  such  as  activated  carbon  or  a  thermal 
system  such  as  catalytic  oxidation  followed  by  off-gas  scrubbing.  Enhanced  volatilization  is 
inexpensive  relative  to  other  treatment  technologies  for  soil,  and  remediation  can  be  accomplished 
in  a  short  time  frame.  This  technology  is  retained  for  further  consideration. 

2.5A.2A  Thermal  Desorption.  Thermal  desorption  is  a  process  of  contaminant  removal 
which  transfers  contaminants  from  one  physical  state  to  another.  The  system  operates  by 
targeting  an  operational  temperature  at  which  the  contaminants  vaporize  and  become  part  of  the 
gas  stream.  This  removal  mechanism  is  a  physical  transfer  from  the  liquid  phase  to  the  vapor 
phase.  The  gases  are  removed  under  negative  pressure  and  routed  into  a  secondary  treatment  unit 
where  they  are  further  heated  and  oxidized.  The  result  of  this  process  is  a  transformation  of 
organic  compounds  into  primarily  carbon  dioxide  and  water.  Halogenated  hydrocarbons  are 
converted  to  simple  halogenated  acids.  Thermal  desorption  is  a  commonly  used  technology  for 
the  removal  of  VOCs  from  soils.  However,  the  concentrations  of  VOCs  and  SVOCs  in  the  soils 
and  sediments  at  the  Alpena  CRTC  sites  are  relatively  small.  There  was  only  one  detection  of  a 
SVOC  at  one  of  the  sites  at  Alpena  CRTC.  Thermal  desorption,  while  effective,  is  costly  for  the 
low  levels  of  VOCs  at  the  sites.  Therefore,  thermal  desorption  is  not  retained  for  further 
consideration. 

2.5.4.2.5  Incineration.  Incineration  is  a  process  by  which  combustible  materials  such  as 
organic  constituents  are  destroyed  and  converted  to  carbon  dioxide  and  water.  Any  non¬ 
combustible  material  is  discharged  as  ash.  These  systems  run  at  temperatures  between  1400°  to 
2500°  Fahrenheit  (F).  Achieving  these  temperatures  requires  a  great  deal  of  energy.  Wastes  with 
a  high  fuel  value  lend  themselves  well  to  incineration.  Based  on  the  information  presented  in  the 
RI  Report,  the  sites  at  the  Alpena  CRTC  do  not  have  soils  with  a  high  fuel  value.  Incineration  has 
a  poor  pubhc  image  and  is  usually  difficult  to  permit.  Due  to  the  poor  public  image,  relative  cost, 
and  the  low  fuel  value  of  the  Alpena  CRTC  site  soils,  incineration  is  not  retained  for  further 
consideration. 
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2.S.4.3  Groundwater  In-situ  Treatment  Processes.  The  in-situ  treatment  technologies 
evaluated  for  groundwater  include  air  sparging,  bio-sparging,  and  chemical  oxidation.  Bio¬ 
sparging  is  the  only  technology  that  passed  the  technology  screening  step. 

2.5.4.3.1  Bio-Sparging.  Bio-sparging  employs  naturally  occurring  processes  that  utilize 
microbial  metabolism  to  degrade  orgamc  contaminants.  The  goal  behind  enhanced  bio-sparging  is 
to  provide  an  environment  where  a  population  of  micro-organisms  will  grow  by  several  orders  of 
magnitude  over  their  naturally  occurring  populations.  This  can  speed  the  natural  degradation  of 
hydrocarbons  from  years  to  months.  Aerobic  (oxygen  using)  bio-sparging  is  very  effective  in 
metabolizing  non-halogenated  hydrocarbons.  All  of  the  constituents  in  the  groundwater  that  may 
require  treatment  are  non-halogenated  hydrocarbons.  The  naturally  occurring  aerobic  processes 
can  be  enhanced  by  the  addition  of  nutrients  including  oxygen,  nitrogen,  potassium,  phosphorus, 
and  carbon.  The  most  beneficial  and  economical  nutrient  that  can  be  added  the  groundwater  to 
aid  aerobic  bio -degradation  is  oxygen.  Oxygen  can  be  added  by  bio-sparging,  infiltrating  oxygen 
saturated  water  into  the  groundwater,  and  hydrogen  peroxide  injection.  Bio-sparging  and 
hydrogen  peroxide  injection  are  less  expensive  than  infiltrating  oxygen  saturated  groundwater. 
Hydrogen  peroxide  addition  is  difficult  to  control  as  it  is  an  oxidizing  agent  and  can  kill  the  micro¬ 
organisms  if  the  concentration  is  too  strong.  Bio-sparging  involves  injecting  a  small  quantity  of 
air  through  well  points  into  the  groundwater  using  a  small  blower  or  compressor.  Just  enough  air 
is  injected  to  saturate  the  surrounding  groundwater  but  not  cause  active  volatilization.  Any 
hydrocarbon  volatilization  that  does  occur  is  usually  aerobically  metabolized  in  the  vadose  zone. 
Bio-sparging  has  very  little  effect  on  the  inorganic  constituents  in  the  groundwater.  Cost  for  bio¬ 
sparging  are  low  relative  to  other  groundwater  treatment  technologies,  and  the  technology  is 
effective  for  non-halogenated  organic  constituents.  Bio-sparging  is  retained  for  further  analysis. 

2.5.4.3.2  Chemical  Oxidation.  Chemical  oxidation  consists  of  pumping  oxidants  such  as 
hydrogen  peroxide  or  ozone  into  the  groundwater  to  oxidize  contaminants  in  the  groundwater. 
Oxidants  are  infiltrated  into  the  groundwater  or  injected  with  infiltration  wells.  Generally,  the 
oxidants  do  not  need  to  be  recovered  because  their  breakdown  products,  water  and  oxygen,  are 
harmless.  Like  soil  flushing,  the  chemical  oxidation  process  lacks  subsurface  process  control. 
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Chemical  oxidation  is  a  relatively  new  process  and  has  not  been  thoroughly  proven.  Due  to  the 
lack  of  data  on  chemical  oxidation  and  the  lack  of  subsurface  process  control,  chemical  oxidation 
is  not  retained  for  further  analysis. 

2.5.4.3.3  Air  Sparging.  Air  sparging  is  a  mass  transfer  process  that  uses  air  to  actively 
volatilize  VOCs  in  groundwater  into  an  air  phase.  Air  is  injected  directly  into  the  ground  using 
well  points.  VOCs  vaporize  into  the  air  bubbles  and  are  carried  to  the  groundwater  surface  by  the 
natural  buoyancy  of  air.  The  hydrocarbon  laden  air  is  either  treated  by  microbial  activity  in  the 
vadose  zone  or  escapes  to  the  atmosphere.  Depending  on  the  constituent  and  the  location  of 
nearby  buildings,  a  vapor  extraction  system  may  be  employed  to  collect  the  sparged  air.  The 
captured  air  is  sent  to  ofif-gas  treatment  equipment  before  being  released  to  atmosphere.  Air 
sparging  is  a  proven  technology  that  has  been  successful  in  treating  VOCs  in  groundwater  at 
many  sites.  SVOCs  are  only  mildly  effected  by  air  sparging  because  SVOCs  take  longer  to 
volatilize  than  VOCs.  Air  sparging  has  very  little  beneficial  use  in  treating  heavy  metal  impacts  in 
groundwater.  While  air  sparging  is  highly  effective  for  VOCs,  the  quantity  of  VOCs  at  Alpena 
CRTC  does  not  warrant  the  equipment  purchase  that  air  sparging  will  require.  Due  to  cost  of  air 
sparging  relative  to  the  level  of  contamination,  air  sparging  is  not  retained  for  further 
consideration. 

2.5.4.4  Groundwater  Aboveground  Treatment  Processes.  The  aboveground  technologies  for 
groundwater  that  were  screened  include  treatment  by  Alpena  CRTC  Wastewater  Treatment 
Facility  (WTF),  advanced  oxidation,  precipitation/flocculation,  electro-chemical,  ion  exchange, 
adsorption,  air  stripping,  and  reverse  osmosis.  Adsorption,  air  stripping,  and  ion  exchange  passed 
the  technology  screening  step. 

The  first  step  in  an  aboveground  treatment  technology  for  groundwater  is  to  extract  the 
groundwater  to  the  treatment  equipment.  The  groundwater  can  be  extracted  by  either  wells  or  by 
drains,  such  as  French  drains.  French  drains  use  horizontal  perforated  pipes  to  extract 
groundwater  in  the  immediate  vicinity  of  the  drain.  These  drains  work  well  when  the  water  level 
is  close  to  the  surface  and  the  subsurface  has  a  low  permeability.  Wells  can  be  used  in  either 
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shallow  or  deep  applications  and  are  appropriate  for  high  permeability  aquifers.  Both  French 
drains  and  wells  will  be  evaluated  in  combination  with  the  treatment  technologies  listed  below  for 
extraction  of  the  groundwater. 

2.5.4.4.1  Wastewater  Treatment  FaciUty.  The  WTF  is  intended  for  treating  municipal 
wastewater.  The  WTF  is  likely  capable  of  treating  a  small  quantity  of  hydrocarbons,  but  does  not 
have  the  ability  to  treat  metals.  Currently  the  WTF  is  running  at  approximately  50  to  60  percent 
of  it  maximum  flow  rate  of  100,000  gallons  per  day  (gpd).  There  is  approximately  30  gallons  per 
minute  (gpm)  available  capacity  at  the  WTF.  Extraction  rates  likely  to  be  used  during  the  Alpena 
CRTC  remediation  wiU  generally  require  higher  capacities.  Since  treatment  of  the  groundwater 
by  the  WTF  is  questionable  and  will  remove  valuable  sewage  treatment  capacity,  the  WTF  is  not 
retained  for  further  consideration. 

2.5.4.4.2  Advanced  Oxidation  Processes.  Advanced  oxidation  processes  (AOPs)  are 
defined  as  those  that  involve  the  generation  of  hydroxyl  radicals  in  sufficient  quantity  to  impact 
water  treatment.  Examples  of  AOPs  include  ozone/hydrogen  peroxide,  ozone/ultraviolet  (UV) 
radiation,  UV/hydrogen  peroxide  and  ozone/UV/hydrogen  peroxide.  The  advantage  of  AOPs  is 
that  they  potentially  provide  more  powerful  oxidation  and  at  faster  rates  than  achieved  by  a  single 
oxidant.  This  allows  oxidation  of  a  variety  of  compounds  which  in  the  past  have  not  been 
treatable  with  conventional  oxidation  processes.  AOPs  have  been  shown  to  successfully  treat 
benzene,  toluene,  ethylbenzene,  and  xylene  (BTEX)  and  common  chlorinated  solvents.  One 
advantage  of  AOPs  is  that  the  oxidation  process  generally  produces  carbon  dioxide,  water,  and 
simple  organic  and  halogenated  acids.  The  carbon  dioxide  is  highly  soluble,  therefore  no  off¬ 
gases  are  produced  and  the  simple  acids  are  relatively  innocuous.  AOPs  actuaUy  destroy  the 
organic  constituents  as  opposed  to  simply  removing  and  storing  them.  AOPs  do  not  reduce  metal 
concentrations  which  may  be  present  in  the  groundwater.  Often  different  combination  of  AOP 
technologies  are  necessary  to  treat  the  different  properties  of  constituents.  Each  of  the  AOP 
technologies  involves  moderate  capital  cost  which  when  combined  can  result  in  a  very  costly 
system.  Systems  that  use  UV  radiation  can  have  expensive  operational  cost  in  addition  to  the 
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capital  cost.  Due  to  the  cost  of  AOPs  relative  to  the  levels  of  impacts  at  the  Alpena  CRTC,  AOPs 
are  not  retained  for  further  consideration. 

2.5.4.4.3  Precipitation/Flocculation.  Precipitation  is  the  process  by  which  a  chemical 
reaction  changes  a  soluble  metal  ion  into  a  fairly  insoluble  compound.  Typical  precipitation 
agents  include  lime  (calcium  hydroxide),  magnesium  hydroxide,  and  various  sulfides.  Generally, 
sulfide  precipitates  are  less  soluble  and  more  stable  than  the  hydroxide  precipitates.  Hydroxide 
precipitates  can  be  redissolved  by  acidification. 

Flocculation  is  the  process  by  which  small  particles  of  precipitate  join  together  to  make  a  larger 
particle.  These  large  particles  are  generally  easier  to  remove  from  solution  than  the  individual 
precipitated  particles.  Flocculation  can  be  encouraged  by  the  addition  of  various  ionic  chemicals, 
such  as  polymers,  that  attract  the  small  precipitate  particles. 

Precipitation/flocculation  are  standard  processes  for  metal  removal  in  the  wastewater  industry. 
However,  precipitation/flocculation  is  a  rough  removal  process.  It  removes  a  large  quantity  of 
contaminants,  but  is  not  able  to  remove  low  concentrations  of  metals  in  the  groundwater.  Since 
this  site  only  has  minor  inorganic  groundwater  impacts,  precipitation/flocculation  is  not  retained 
for  further  consideration. 

2.5.4.4.4  Electro-Chemical  Process.  The  electro-chemical  process  can  remove  heavy 
metals  from  contaminated  groundwater.  The  process  uses  a  direct  current  across  a  consumable, 
carbon  steel  electrode  to  generate  an  insoluble  iron  matrix  which  adsorbs  and  coprecipitates  heavy 
metals.  The  insoluble  constituents  are  separated  from  the  aqueous  stream  by  clarification  and 
dewatering.  This  process  has  been  shown  to  be  cost-effective  for  high  concentrations  of  heavy 
meals  in  water.  At  the  Alpena  CRTC  sites,  the  technology  is  not  cost-effective  for  the  minor 
amount  of  heavy  metals  present  in  the  groundwater.  On  the  basis  of  high  operating  costs,  the 
electro-chemical  process  is  not  retained  for  further  consideration. 
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2.5.4.4.5  Ion  Exchange.  Ion  exchange  systems  can  be  used  to  remove  heavy  metals  from 
water.  An  ion  exchange  system  consists  of  a  tank  containing  small  beads  of  synthetic  resin.  The 
beads  are  treated  to  selectively  adsorb  either  cations  or  anions,  and  exchange  certain  ions  based 
on  their  relative  activity  compared  to  the  resin.  This  process  of  ion  exchange  continues  until  aU 
available  exchange  sites  are  filled,  at  which  point  the  resin  is  exhausted  and  must  be  regenerated 
by  suitable  chemicals.  Ion  exchange  uses  a  two  stage  process  to  remove  most  ionic  material  in 
water.  Two  types  of  synthetic  resins  are  used:  one  to  remove  positively  charged  ions  and  another 
to  remove  negatively  charged  ions.  Ion  exchange  is  capable  of  reducing  metals  in  water  to  very 
low  levels.  It  is  expensive  to  remove  large  quantities  of  metals  from  water  with  ion  exchange.  At 
the  Alpena  sites  ion  exchange  represents  a  moderate  capital  expenditure  with  relatively  low 
operation  and  maintenance  (O&M)  cost  thereafter.  Ion  exchange  is  applicable  to  the  Alpena 
CRTC  sites  considering  the  low  levels  of  metals  in  the  groundwater  and  its  ability  to  remove 
metals  to  very  low  concentrations.  Ion  exchange  is  retained  for  further  consideration. 

2.5.4.4.6  Adsorption.  Adsorbents  such  as  activated  carbon  or  organophillic  clays  can  be 
used  to  remove  constituents  from  groundwater.  The  typical  adsorption  system  consists  of 
pumping  the  impacted  waste  stream  through  one  or  more  adsorbent  columns  or  canisters.  When 
the  adsorption  unit  has  exhausted  its  capacity  for  adsorption,  it  is  removed  and  either  disposed  or 
regenerated.  Compounds  that  can  be  effectively  removed  by  carbon  adsorption  include  VOCs, 
chlorinated  hydrocarbons,  polychlorinated  biphenyls  (PCBs),  phenols,  poly-nuclear  aromatic 
hydrocarbons  (PAHs),  cyanide,  and  a  few  heavy  metals.  Organo-clays  (anthracite  mix)  are 
capable  of  adsorbing  oil,  VOCs,  SVOCs,  chlorinated  hydrocarbons,  and  heavy  metals.  Mixtures 
of  organic  constituents  may  cause  reduced  adsorption  of  a  particular  constituents  due  to  the 
preferential  adsorption  of  the  other  constituents.  Pilot  testing  should  be  performed  on  the 
groundwater  to  be  treated  to  determine  the  effectiveness  of  the  process.  Most  of  the  cost  of 
adsorption  is  replacing  the  spent  adsorbent.  Adsorbent  is  used  in  direct  proportion  to  the 
concentration  of  the  constituents  and  the  flow  rate  of  water  treated.  Adsorption  at  the  Alpena 
CRTC  sites  should  represent  a  relatively  low  cost.  Adsorption  is  retained  for  further 
consideration. 
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2.5.4.4.6  Air  Stripping.  Air  stripping  uses  the  same  principle  as  air  sparging.  Clean  air  is 
passed  through  VOC  impacted  water  where  the  VOCs  volatilize  into  the  air  and  pass  out  of  the 
water.  This  technology  mainly  treats  VOCs,  but  can  oxidize  certain  metals.  Chief  among  these  is 
calcium.  The  calcium  oxidizes  to  calcium  carbonate  and  is  crystallized  out  on  the  air  inlet  ports, 
often  plugging  them.  High  levels  of  calcium  in  water  usually  result  in  the  air  stripping  equipment 
requiring  frequent  maintenance.  Water  quality  data  collected  during  the  RI  indicates  that  the 
hardness  (calcium)  of  the  groundwater  at  Alpena  CRTC  sites  is  moderate.  After  the  groundwater 
has  been  treated  with  air  stripping,  the  air  is  impacted  with  VOCs.  These  compounds  may  need 
to  be  treated  before  the  air  is  released  to  the  atmosphere.  Off-gas  treatment  equipment  usually 
consists  of  carbon  adsorption  or  catalytic  oxidation.  Air  stripping  is  retained  for  further 
consideration. 

2.5.4.4.7  Reverse  Osmosis.  Reverse  osmosis  is  a  process  which  concentrates  organic 
constituents,  salts,  and  metals  while  producing  a  clean  water  stream.  Groundwater  is  pressurized 
and  passed  across  a  membrane.  A  portion  of  the  groundwater  and  compounds  with  low 
molecular  weights  permeate  the  membrane.  The  remaining  groimdwater  and  other  contaminants 
that  do  not  pass  through  the  membrane  are  concentrated  and  then  discharged.  Reverse  osmosis  is 
not  a  treatment  process,  but  simply  reduces  the  amount  of  contamination  in  the  groundwater. 
Reverse  osmosis  is  a  proven  technology,  but  requires  costly  capital  outlay  and  O&M.  Due  to  the 
fact  that  reverse  osmosis  is  very  costly  and  generates  a  waste  stream,  it  is  not  retained  for  further 
consideration. 

2.5.5  Disposal  Actions 

This  option  includes  the  disposal  of  soils  and  groundwater  either  prior  to  or  after  a  treatment 
technology  has  been  completed  to  reduce  and/or  eliminate  the  impacts  to  the  media. 

2.5.5.1  Soil.  The  two  disposal  options  that  are  considered  for  the  excavated  soil  include  on-site 
disposal  and  off-site  disposal  at  a  landfill.  On-site  disposal  is  eliminated  from  further 
consideration  because  there  are  no  adequate  landfills  at  the  Alpena  CRTC.  Any  off-site  disposal 
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of  a  potentially  impacted  soil  may  have  future  liability  associated  with  it;  therefore,  off-site 
disposal  is  not  retained  further  consideration. 

2.5.5.2  Groundwater.  Three  discharge  options  were  considered  for  disposal  of  the  treated 
groundwater  including  WTF  discharge,  reinjection,  and  discharge  to  a  surface  water  body  such  as 
the  Thunder  Bay  River. 

2.5.5.2.1  Wastewater  Treatment  Facility.  Discharge  to  a  WTF  is  limited  by  the  quantity  of 
water  the  facihty  is  able  to  process.  Flows  greater  than  30  gpm  will  tax  the  WTF.  Investigation 
as  to  the  acceptable  discharge  limits  for  metals  through  the  facility’s  National  Pollutant  Discharge 
Elimination  System  (NPDES)  permit  will  have  to  be  investigated.  This  option  involves 
modifications  to  the  treatment  facility  including  piping  connections  for  the  groundwater  and 
additional  monitoring  to  ensure  compliance  with  permitted  levels.  Daily  operations  at  the  facility 
will  be  changed  to  include  additional  monitoring,  maintenance,  and  operational  costs.  This  option 
does  not  allow  for  sufficient  capacity  to  be  an  effective  option  for  discharging  of  groundwater, 
therefore,  this  option  is  not  retained  for  further  consideration. 

2.5.5.2.2  Reinjection.  Reinjection  of  groundwater  can  be  considered  if  the  returned  water 
meets  the  drinking  water  standards  and  those  of  Michigan  PA  451,  Part  31.  Reinjection  wells  are 
an  effective  and  technically  viable  means  of  disposing  of  the  treated  groundwater.  Reinjection  is 
retained  for  further  consideration. 

2.5.5.2.3  Thunder  Bay  River.  Discharging  to  the  Thunder  Bay  River  is  an  effective  and 
inexpensive  option.  Discharging  requires  a  NPDES  permit.  This  involves  some  regulatory  work 
and  can  be  limited  by  naturally  occurring  levels  of  constituents  in  the  river.  This  option  includes  a 
visible  pipe  that  discharges  the  treated  groundwater  to  the  Thunder  Bay  River.  This  may  present 
a  poor  pubUc  image  for  the  base.  In  addition,  the  base  will  need  to  monitor  the  discharged 
groundwater  to  ensure  compliance  with  the  permit  and  assume  liability  for  discharged 
groundwater  that  does  not  meet  the  permit.  Due  to  the  liabilities  associated  with  this  option  and 
the  image  of  the  Alpena  CRTC,  this  option  will  not  be  retained. 
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3.0  DEVELOPMENT  AND  SCREENING  OF  REMEDIAL  ALTERNATIVES 

The  next  step  in  this  FS  is  a  further  analysis  of  the  technologies  selected  in  Section  2.5.  The 
technologies  are  combined  into  media  specific  alternatives  which  are  screened  based  on 
effectiveness,  implementabiUty,  and  cost. 

3.1  APPROACH  TO  DEVELOPMENT  AND  SCREENING  OF  ALTERNATIVES 

As  previously  indicated,  the  process  used  in  the  preparation  of  this  FS  has  been  streamlined  by 
direction  of  the  ANG/CEVR.  In  an  effort  to  reduce  the  number  of  technologies  and  alternatives 
screened  during  the  preliminary  steps  of  the  FS  process,  the  evaluations  in  Sections  2.0  and  3.0  of 
this  FS  report  are  performed  for  media  specific  categories,  instead  of  for  each  individual  site.  The 
media  specific  categories  evaluated  in  this  section  include  organic  constituents  in  soil,  inorganic 
constituents  in  groundwater,  and  organic  constituents  in  groundwater.  These  media  specific 
categories  are  representative  of  the  impacted  media  at  the  Alpena  CRTC  sites.  The  technologies 
retained  in  Section  2.5  are  combined  in  this  section  to  form  alternatives  for  the  three  media 
specific  categories.  The  alternatives  for  each  of  the  media  specific  categories  are  screened  based 
on  effectiveness,  implementabiUty,  and  relative  cost.  The  alternatives  passing  the  screening  in  this 
section  for  each  of  the  media  specific  categories  are  then  combined  into  site  specific  alternatives  in 
Section  4.0.  The  site  specific  alternatives  are  subject  to  a  detailed  analysis  on  a  site  by  site  basis  in 
Section  4.0. 

The  three  criteria  used  in  the  screening  of  the  media  specific  alternatives  in  this  section  are  defined 
as  follows: 

3.1.1  Effectiveness 

The  effectiveness  of  the  alternative  is  assessed  by  evaluating  whether  the  process  option  is 
adequate  to  protect  human  health  and  the  environment  and  how  quickly  the  protection  is 
achieved.  It  should  be  noted  that  the  human  health  and  environmental  risks  at  the  Alpena  CRTC 
sites  are  minimal.  There  are  no  sites  that  a  pose  a  cancer  risk  above  acceptable  levels  and  only 
Site  1  poses  an  unacceptable  non-cancer  risk.  Nevertheless,  the  evaluation  in  this  section  briefly 
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discusses  the  adequacy  of  each  technology  in  limiting  exposure  (as  defined  in  the  RAOs)  and 
protecting  human  health  and  the  environment.  This  criterion  also  focuses  on  the  compliance  with 
ARARs  and  the  degree  to  which  the  process  option  reduces  toxicity,  mobility,  or  volume  of 
impacted  media.  The  alternative  is  also  evaluated  to  determine  if  the  RAOs  are  met. 

3.1.2  Implementability 

The  implementability  of  each  alternative  is  evaluated  by  considering  technical  feasibility, 
administrative  feasibility,  and  availability  of  services  and  materials.  Technical  feasibility  refers  to 
the  ability  to  construct,  reliably  operate,  and  meet  technology-specific  regulations  for  the  process 
option  imtil  remedial  actions  are  complete.  Administrative  feasibility  refers  to  the  ability  to  obtain 
approvals  from  other  offices  and  agencies,  and  the  requirements  for,  and  availability  of,  specific 
equipment  and  technical  specialties. 

3.1.3  Relative  Cost 

The  cost  of  implementing  the  remedial  alternative  is  the  final  factor  considered  in  the  screening 
process.  Since  this  section  includes  a  general  analysis  based  on  the  media  specific  categories  and 
not  on  specific  sites,  no  cost  figures  are  presented  in  this  section.  The  cost  analysis  in  this  section 
is  a  relative  cost  comparison  of  the  alternatives  presented  in  this  section.  Estimated  costs  are 
presented  in  Section  4.0  during  the  site  by  site  analysis. 

3.2  SCREENING  OF  ALTERNATIVES 

This  section  includes  the  screening  of  media  specific  alternatives  for  the  Alpena  CRTC.  The 
following  sections  describe  in  detail  the  screening  of  the  alternatives. 

3.2.1  Screening  of  Alternatives  for  Soils 

The  alternatives  developed  for  the  soils  include  only  alternatives  for  treating  organic  constituents. 
Based  on  an  analysis  of  the  RI  Report  data,  there  are  no  sites  which  require  remediation  of 
inorganic  constituents  in  the  soils.  No  sites  exhibit  soil  impacts  in  excess  of  Industrial  Direct 
Contact  Values.  Based  on  an  analysis  of  the  BRA,  no  sites  pose  an  unacceptable  cancer  risk  and 
only  Site  1  poses  an  unacceptable  non-cancer  risk.  In  addition,  the  soils  at  all  of  the  sites  have 
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been  shown  to  be  protective  of  groundwater.  Therefore,  the  evaluation  in  this  section  focuses  on 
the  remediation  of  the  unacceptable  non-cancer  risk  at  Site  1. 


The  alternatives  evaluated  for  the  organic  constituents  in  soil  include: 

•  No  Action 

•  Limited  Action  -  Natural  Attenuation,  Monitoring,  and  Institutional  Controls 

•  In-situ  Soil  Treatment  -  Bio-Venting 

•  Aboveground  Soil  Treatment  -  Enhanced  Volatilization 

Table  3-1  contains  a  summary  of  screening  completed  in  this  section  for  the  organic  soil 
alternatives,  including  a  listing  of  the  alternatives  retained  for  detailed  analysis  in  Section  4.0.  The 
screening  process  for  each  of  the  alternatives  is  discussed  in  detail  in  the  following  sections. 

3.2.1, 1  Alternative:  No  Action.  The  no  action  alternative  serves  as  a  baseline  for  comparison 
with  the  remedial  alternatives.  The  no  action  alternative  will  include  no  monitoring,  containment, 
or  treatment  of  impacted  sods. 

3.2.1.1.1  Effectiveness.  Under  the  no  action  alternative  the  toxicity,  mobility,  and  volume  of 
the  soil  impacts  will  not  be  reduced.  There  will  be  no  reduction  in  the  non-cancer  risk  to  human 
health.  This  alternative  will  not  meet  RAOs  for  soil.  This  alternative  will  comply  with  ARARs 
for  soils  since  the  soil  impacts  have  been  shown  to  be  protective  of  groundwater  and  the  detected 
concentrations  of  the  constituents  are  not  above  Industrial  Direct  Contact  Values. 

3.2.1.1.2  Implementability.  There  are  no  actions  to  implement  under  this  alternative. 

3.2.1.1.3  Costs.  There  is  no  cost  associated  with  the  no  action  alternative. 

The  no  action  alternative  is  retained  for  further  analysis  for  a  baseline  comparison. 
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TABLE  3-1 

Summary  of  Screening  for  Organic  Impacts  to  Soil 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


3.2.1.2  Alt6niativet  Limited  Action  -  Natural  Attenuation,  IMonitoring,  and  Institutional 
Controls.  Under  the  limited  action  alternative,  the  constituents  in  the  soil  will  not  be  contained  or 
treated,  but  monitored  for  natural  attenuation.  This  alternative  includes  further  characterization 
to  define  the  soil  impacts.  In  addition,  this  alternative  wiU  include  pre-design  testing  to  verify  the 
extent  of  the  contamination.  Institutional  controls  wiU  be  necessary  to  prevent  construction 
activities  until  appropriate  levels  have  been  attained  for  the  chlorobenzene  in  the  soil.  This 
alternative  includes  five-year  reviews  of  the  site  until  monitoring  indicates  that  the  site  is 
protective  of  human  health  and  the  environment. 

3.2. 1.2.1  Effectiveness.  The  limited  action  alternative  effectively  will  prevent  human 
exposure  to  the  constituents  detected  in  the  soil,  thus  meeting  the  RAO  of  protecting  human 
health.  This  alternative  does  not  involve  active  reduction  of  the  toxicity,  mobility,  or  volume  of 
the  soil  impacts.  As  the  soil  contaminants  naturally  attenuate  over  time,  there  will  be  a  reduction 
in  the  toxicity  and  volume  of  the  impacts.  The  RAOs  will  be  met  in  the  long-term  as  the  natural 
attenuation  process  occurs.  This  alternative  meets  ARARs. 

3.2. 1.2.2  Implementability.  All  activities  required  under  this  alternative  are  technically 
feasible.  Long-term  monitoring  of  soil  and  five-year  site  reviews  are  easily  implemented.  It  is 
anticipated  that  the  MIANG  can  enact  and  enforce  all  required  institutional  controls  needed  to 
implement  this  alternative. 


3.2.1.2.3  Costs.  The  cost  for  this  alternative  wiU  include  pre-design  activities,  soil  sampling, 
the  five-year  reviews,  and  institutional  controls.  The  cost  for  this  alternative  wiU  be  Tninimal 
compared  to  treatment  options  for  organic  constituents  in  soil. 

This  alternative  provides  a  cost  effective  means  for  remediating  site  impacts  while  providing 
protection  of  human  health.  The  level  and  type  of  impacts  at  the  Alpena  CRTC  sites  are  strong 
candidates  for  natural  attenuation.  The  limited  action  alternative  with  natural  attenuation  is 
retained  for  further  analysis. 
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3.2.1.3  Alternative:  In-situ  Soil  Treatment  -  Bio-Venting,  The  bio-venting  (bio-degradation) 
alternative  uses  a  network  of  shallow  wells  in  the  vadose  zone  (unsaturated)  to  inject  air  at  a  rate 
suitable  to  enhance  bio-degradation,  but  not  high  enough  to  cause  active  volatilization.  The 
aerobic  bio-degradation  process,  which  bio-venting  aids  in,  will  destroy  non-halogenated  organic 
constituents  over  a  period  of  time.  This  alternative  wiU  include  pre-design  activities  to  verify  the 
extent  of  the  soil  contaminatioa  Monitoring  of  the  soil  during  the  treatment  process  will  be 
necessary  to  track  the  constituents  as  they  degrade.  Institutional  controls  will  be  necessary  to 
prevent  construction  activities  until  appropriate  levels  have  been  attained  for  the  chlorobenzene. 
Five-year  reviews  are  included  in  this  alternative. 

3.2.1.3.1  Effectiveness.  Institutional  controls  will  be  effective  in  the  short  term  for 
protection  of  human  health.  Bio-venting  is  a  technology  that  has  been  proven  to  aid  in  aerobic 
bio-degradation  of  non-halogenated  organic  constituents  and  is  a  widely  accepted  technology  for 
the  destruction  of  non-halogenated  organic  constituents.  The  bio-venting  technology  will  do 
little  to  aid  the  destruction  of  halogenated  organic  constituents.  The  organic  constituents  detected 
at  Site  1  are  the  only  constituents  being  evaluated  under  this  alternative.  The  two  constituents  of 
concern  at  Site  1  are  styrene  and  chlorobenzene.  Bio-degradation  should  occur  satisfactorily  on 
non-halogenated  styrene.  Unfortunately,  aerobic  bio-degradation  has  been  proven  unreliable  for 
treatment  of  halogenated  compounds  such  as  chlorobenzene.  Bio-degradation  wiU  not  reduce  the 
concentration  (toxicity  or  volume)  of  chlorobenzene,  thus  it  will  not  reduce  chlorobenzene’s 
contribution  to  the  non-carcinogenic  HQ.  Therefore,  bio-venting  will  not  meet  soil  RAOs.  This 
alternative  will  comply  with  ARARs. 

3.2.1. 3.2  Implementability.  Bio-venting  uses  common  material  for  well  construction  and 
equipment  that  is  readily  available.  The  MDEQ  accepts  bio-venting  for  remediation  of  non- 
halogenated  organic  constituents.  Conditions  for  bio-degradation  at  the  Alpena  CRTC  sites  such 
as  temperature,  pH,  and  nutrients  fall  within  an  acceptable  range.  It  is  anticipated  that  the 
MIANG  can  enact  and  enforce  all  required  institutional  controls.  Pilot  scale  testing  will  be 
required  during  pre-design  activities  to  verify  the  effectiveness  of  this  alternative  for  specific 
conditions  at  the  Alpena  CRTC  sites. 


3-6 


3.2.1.3.3  Costs.  The  cost  associated  with  bio-venting  will  include  the  installation  of  the 
injection  weUs  and  associated  equipment,  pre-design  activities,  soil  monitoring,  and  five-year  site 
reviews.  The  cost  of  this  alternative  will  be  low  to  moderate  compared  to  the  aboveground 
treatment  technologies. 

Bio-venting  will  not  reduce  the  concentration  of  the  chlorobenzene  at  Site  1.  Since  the  reduction 
of  chlorobenzene  is  necessary  to  reduce  the  unacceptable  non-cancer  risk  at  the  Site  1,  bio¬ 
venting  will  not  be  retained  for  further  consideration. 

3.2.1. 4  Alternative:  Aboveground  Soil  Treatment  -  Enhanced  Volatilization.  Enhanced 
volatilization  is  the  process  where  a  constituent’s  natural  tendency  to  vaporize  into  the  air  is 
utilized.  Soil  that  contains  volatile  constituents  is  placed  into  a  pug  null  or  soil  shredder  to 
increase  the  surface  area  of  the  soil.  While  in  the  pug  mill,  air  is  passed  by  the  small  soil  particles 
and  the  constituents  volatilize  off  the  soil  particles  into  the  air.  The  air  can  then  be  discharged  to 
the  atmosphere  or  treated  using  either  adsorption  or  incineration  processes.  Organic  constituents 
with  a  low  volatility  can  be  treated  by  heating  the  air  or  the  soil  or  both.  Warming  the  air  and  soil 
increases  the  organic  constituent’s  volatihty.  Confirmatory  sampling  will  be  completed  during  the 
remediation  to  verify  that  all  constituents  are  removed  from  the  soil. 

Initially  this  alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  contaminated 
soil.  Once  the  treatment  is  complete,  this  site  will  not  require  additional  monitoring  or  sampling. 
A  review  of  the  site  wiU  be  required  every  five  years  until  treatment  is  complete. 

3.2.1.4.1  Effectiveness.  Enhanced  volatilization  is  a  recognized  process  for  removing 
volatile  organic  constituents  from  soils.  The  toxicity,  volume,  and  mobility  of  the  organic 
constituents  in  the  soil  are  reduced  or  eliminated,  thus  meeting  all  ARARs  and  RAOs  for  soils. 
Careful  consideration  will  be  given  to  the  off-gas  products  so  that  they  also  meet  applicable 
ARARs.  Precautions  will  need  to  be  taken  during  excavation  to  prevent  worker  exposure  to  non¬ 
cancer  risks. 
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3.2.1.4.2  Implementability.  Enhanced  volatilization  uses  common  readily  available 
materials  and  processing  equipment.  Pilot  scale  testing  will  be  required  during  pre-design 
activities  to  verify  the  effectiveness  of  this  alternative  for  specific  conditions  at  the  Alpena  CRTC 
sites. 

3.2.1.4.3  Costs.  The  cost  for  this  alternative  will  include  pre-design  activities, 
mobilization/demobilization,  clearing  and  grubbing,  excavation,  soil  treatment,  and  five-year 
reviews.  Cost  associated  with  this  alternative  will  be  moderate  compared  to  other  alternatives  in 
this  category. 

Enhanced  volatilization  is  a  viable  alternative  for  the  removal  of  volatile  constituents  from  soils. 
Therefore,  enhanced  volatilization  is  retained  for  further  consideration. 

3.2.2  Screening  of  Alternatives  for  Groundwater 

The  alternatives  developed  for  groundwater  include  both  alternatives  for  treating  inorganic 
constituents  and  alternatives  for  treating  organic  constituents.  In  this  section,  the  groundwater 
treatment  technologies  retained  in  Section  2.5  are  evaluated  separately  for  treatment  of  inorganic 
and  organic  impacts  to  groundwater.  The  groundwater  technologies  retained  in  Section  2.5  tend 
to  be  effective  for  either  organic  or  inorganic  constituents.  The  technologies  are  usually 
combined  to  treat  groundwater  impacted  with  both  organic  and  inorganic  constituents.  For 
simplicity,  this  section  presents  the  screening  of  the  organic  and  inorganic  groundwater  treatment 
alternatives  separately.  This  provides  sufficient  information  to  determine  the  most  appropriate 
alternatives  to  retain  for  Section  4.0.  In  Section  4.0,  the  retained  inorganic  and  organic 
groundwater  alternatives  are  combined  as  needed  for  complete  groundwater  remediation  at  each 
site. 
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3.2.2.1  Inorganic  Groundwater  Alternatives.  The  alternatives  evaluated  for  inorganic 
constituents  in  the  groundwater  include: 

•  No  Action 

•  Limited  Action  -  Natural  Attenuation,  Monitoring,  and  Institutional  Controls 

•  Aboveground  Groundwater  Treatment  -  Adsorption 

•  Aboveground  Groundwater  Treatment  -  Ion  Exchange 

Table  3-2  contains  a  summary  of  screening  completed  in  this  section  for  the  inorganic 
groundwater  alternatives,  including  a  listing  of  the  alternatives  retained  for  detailed  analysis  in 
Section  4.0.  The  following  sections  detail  the  screening  process  for  each  of  the  alternatives. 

3.2.2.1.1  Alternative:  No  Action.  The  no  action  alternative  serves  as  a  baseline  for 
comparison  with  the  Other  alternatives.  The  RI  Report  BRA  indicates  that  there  are  no 
unacceptable  human  health  risks  at  any  of  the  Alpena  CRTC  sites  due  to  inorganic  constituents  in 
the  groundwater.  There  are  sites  with  constituents  over  the  Industrial  Drinking  Water  Values,  but 
the  groundwater  at  the  Alpena  CRTC  is  not  used  as  a  source  of  drinking  water.  Therefore,  there 
are  currently  no  complete  pathways  for  the  constituents  in  groundwater  to  reach  humans.  The  no 
action  alternative  will  include  no  monitoring,  containment,  or  treatment  of  groundwater 
contamination. 

Effectiveness.  Under  the  no  action  alternative,  the  toxicity,  mobility,  and  volume  of 
groundwater  impacts  wiU  not  be  reduced.  Since  the  groundwater  contamination  will  not  be 
actively  reduced  in  this  alternative,  and  there  will  be  no  additional  monitoring  to  show  that  natural 
attenuation  is  occurring,  this  alternative  will  not  meet  the  ARARs  and  RAOs  for  sites  with 
groundwater  contamination  in  excess  of  Industrial  Drinking  Water  Values.  Although  there  are  no 
plans  to  use  groundwater  in  the  future,  this  alternative  wffl  not  provide  measures  to  ensure  that 
groundwater  is  not  used  in  the  future. 

Implementability.  There  is  no  action  to  implement  under  this  alternative. 
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Summary  of  Screening  for  Inorganic  Impacts  to  Groundwater 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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Notes: 

a)  M=mobility,  T=toxicity,  V=voluine 

b)  Under  direction  of  ANG/CEVR,  these  options  will  be  retained  for  the  detailed  analysis. 


Costs.  There  is  no  cost  associated  with  the  no  action  alternative. 


The  no  action  alternative  is  retained  for  further  analysis  for  comparison  with  other  remedial 
alternatives.  This  alternative  will  be  appropriate  for  sites  which  have  been  shown  during  field 
investigation  not  to  have  constituents  in  groundwater  in  excess  of  regulatory  limits. 

3.2.2.1.2  Alternative:  Limited  Action  -  Natural  Attenuation,  Monitoring,  Institutional 
Controls.  Under  the  limited  action  alternative  groundwater  contamination  is  not  contained  or 
treated,  but  monitored  for  natural  attenuation  and/or  migration.  Initially,  this  alternative  will 
include  pre-design  activities  to  verily  the  extent  of  the  groundwater  contamination.  This  will 
include  the  installation  of  additional  monitoring  wells.  In  addition,  this  alternative  will  include 
periodic  sampling  of  groundwater  to  monitor  groundwater  contamination.  Institutional  controls 
win  be  necessary  to  prevent  the  future  use  of  groundwater  of  until  appropriate  levels  have  been 
attained.  This  alternative  will  include  five-year  reviews  of  the  site. 

Effectiveness.  Through  institutional  controls,  the  limited  action  wiU  effectively  prevent 
human  exposure  to  the  impacted  groundwater  while  natural  attenuation  is  occurring.  This 
alternative  wiU  include  no  active  reduction  the  toxicity,  mobility,  or  volume  of  groundwater 
contamination.  Both  adsorption  and  dilution  will  reduce  the  toxicity  and  volume  of  groundwater 
contamination.  Monitoring  wiU  be  necessary  to  confirm  any  natural  attenuation.  It  is  possible  for 
inorganic  constituents  in  groundwater  to  meet  ARARs  and  RAOs  through  natural  attenuation. 

Implementability.  All  activities  required  under  this  alternative  are  technically  feasible. 
Long-term  monitoring  of  groundwater  and  five-year  reviews  can  be  easily  implemented.  It  is 
anticipated  that  the  MIANG  can  enact  and  enforce  the  institutional  controls  required  for  this 
alternative. 

Costs.  The  cost  for  this  alternative  will  include  installation  of  additional  wells,  groundwater 
monitoring,  five-year  reviews,  and  any  necessary  institutional  controls.  The  costs  for  this 
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alternative  will  be  low  compared  to  other  treatment  options  for  inorganic  constituents  in 
groundwater. 

The  limited  action  alternative  with  natural  attenuation  is  retained  for  further  analysis.  This 
alternative  will  provide  a  cost  effective  means  for  remediating  site  impacts  while  providing 
protection  of  human  health.  The  level  and  type  of  impacts  at  the  Alpena  CRTC  sites  are  strong 
candidates  for  this  alternative. 

3.2.2.1.3  Alternative:  Aboveground  Groundwater  Treatment  -  Adsorption.  This 
alternative  will  include  the  extraction  of  groundwater  through  a  network  of  wells  or  drains.  Once 
extracted,  groundwater  will  be  treated  on  site  using  the  liquid-phase  adsorption  process  described 
in  Section  2.5.  Organo-clays  generally  perform  best  in  removing  inorganic  constituents  from 
groundwater.  The  inorganic  constituents  in  the  extracted  groundwater  will  be  adsorbed  to  the 
organo-clay  until  all  of  the  adsorption  sites  on  the  clay  are  occupied.  Spent  organo-clay  can  be 
regenerated.  After  treatment,  the  groundwater  will  be  reinjected  into  the  aquifer. 

Initially,  this  alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  contamination. 
This  win  include  the  installation  of  additional  monitoring  weUs.  In  addition,  this  alternative  will 
include  monitoring  of  groundwater  during  remediation  to  assess  treatment.  Institutional  controls 
will  be  necessary  to  prevent  future  use  of  groundwater  until  appropriate  levels  are  met.  Five-year 
reviews  will  be  required  until  treatment  is  complete. 

Effectiveness.  Groundwater  extraction  wells  are  an  effective  and  technically  viable  means  of 
pumping  groundwater  to  remove  contaminant  mass  and  control  groundwater  flow.  Organo-clay 
adsorption  has  been  shown  to  have  a  limited  effect  in  removing  metals  from  groundwater.  Other 
groundwater  treatment  technologies  have  been  demonstrated  to  be  more  effective  and  reliable  in 
treating  inorganic  constituents  in  groundwater.  The  combined  elements  of  this  alternative  will 
reduce  the  mobility,  toxicity,  and  volume  of  constituents  in  the  groundwater,  thus  meeting  the 
groundwater  RAOs  and  ARARs. 
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Implementability.  Extraction  wells  have  been  commonly  used  in  the  past  for  removal  of 
groundwater.  Few  major  difficulties  are  expected  to  be  encountered  during  construction  and 
operation  of  the  groundwater  extraction  and  treatment  system.  Monitoring  of  the  extraction  and 
treatment  system  will  be  necessary  to  assess  its  reliability  and  performance.  No  difficulties  are 
anticipated  with  short-term  or  long-term  maintenance  or  replacement  of  site  equipment  or 
materials.  Prior  to  remedial  design,  aquifer  tests  will  need  to  be  completed  to  assist  in  the 
development  of  a  groundwater  model.  The  groundwater  model  will  be  used  in  the  development 
of  the  well  network  used  for  treatment. 

Costs.  The  cost  for  this  alternative  will  include  pre-design  activities,  site  preparation, 
groundwater  modeling,  groundwater  injection  permits,  mobilization/demobilization,  capital  and 
operating  costs  for  the  network  of  wells,  liquid-phase  organo-clay  adsorption  treatment  system, 
influent/effluent  monitoring,  continued  groundwater  monitoring,  and  five-year  reviews.  The  cost 
associated  with  this  alternative  will  be  low  compared  to  other  treatment  alternatives  for 
groundwater. 

The  alternative  is  not  retained  for  further  consideration  due  to  its  limited  effectiveness  of  metal 
removal. 


3.2.2.1.4  Alternative:  Aboveground  Groundwater  Treatment  -  Ion  Exchange.  Ion 

exchange  uses  resins  to  remove  ionic  species  from  water.  Ionic  species  include  metals  in  the 
groundwater.  This  process  does  not  remove  organic  constituents  which  are  non-ionic. 
Groundwater  will  be  extracted  from  a  network  of  wells.  The  collected  groundwater  will  be  sent 
to  the  ion  exchange  unit.  After  treatment,  the  groundwater  will  be  reinjected  into  the  aquifer. 

Initially  this  alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  contamination. 
This  will  include  the  installation  of  additional  monitoring  wells.  In  addition,  this  alternative  will 
include  monitoring  groundwater  during  remediation  to  assess  the  treatment.  Institutional  controls 
will  be  necessary  to  prevent  future  use  of  groundwater  until  appropriate  levels  are  met.  Five-year 
reviews  will  be  required  until  appropriate  levels  are  met. 
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Effectiveness.  This  alternative  will  be  effective  in  removing  metals  and  therefore  reducing 
the  volume,  toxicity,  and  mobility  of  the  metals  in  the  groundwater.  The  process  is  capable  of 
meeting  all  of  the  requirements  of  the  ARARs  and  RAOs  applying  to  groundwater. 

Implementability.  Ion  exchange  has  been  used  extensively  by  industry  and  in  remediation 
projects.  The  resins  and  equipment  are  readily  available  commercially.  Bench  scale  testing  will  be 
required  during  pre-design  activities  to  verify  the  effectiveness  of  this  alternative  for  specific 
conditions  at  the  Alpena  CRTC  sites. 

Costs.  Cost  for  this  alternative  will  include  pre-design  activities,  site  preparation, 
groundwater  modeling,  groundwater  injection  permits,  capital  and  operating  costs  for  the  network 
of  weUs,  mobilization/demobilization,  ion  exchange  treatment  system,  influent/effluent  monitoring, 
continued  groundwater  monitoring,  and  five-year  reviews.  Ion  exchange  will  be  moderately 
expensive  compared  to  other  low  flow  rate  metals  removal  technologies. 

Even  though  the  ion  exchange  alternative  is  moderately  expensive,  it  is  the  most  reliable 
alternative  for  treating  inorganic  impacts  to  groundwater  and  is  retained  for  further  consideration. 

3.2.2.2  Organic  Groundwater  Alternatives.  The  alternatives  evaluated  for  organic  constituents 
in  groundwater  include: 

•  No  Action 

•  Limited  Action  -  Natural  Attenuation,  Monitoring,  and  Institutional  Controls 

•  In-situ  Treatment-  Air-Sparging 

•  Aboveground  Groundwater  Treatment  -  Adsorption 

•  Aboveground  Groundwater  Treatment  -  Air  Stripping 

Table  3-3  contains  a  summary  of  screening  completed  in  this  section  for  the  organic  groundwater 
alternatives,  including  a  listing  of  the  alternatives  retained  for  detailed  analysis  in  Section  4.0.  The 
following  sections  detail  the  screening  process  for  each  of  the  alternatives. 
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Notes: 

a)  M=mobility,  T=toxicity,  V=volume 

b)  Under  direction  of  ANG/CEVR,  these  options  will  be  retained  for  the  detailed  analysis. 


3.2.2.2.1  Alternative:  No  Action.  The  no  action  alternative  serves  as  a  baseline  for 
comparison  with  the  other  alternatives.  The  RI  Report  BRA  indicates  that  there  are  no 
unacceptable  human  health  risks  at  any  of  the  Alpena  CRTC  sites  due  to  organic  constituents  in 
the  groundwater.  There  are  sites  with  constituents  over  the  Industrial  Drinking  Water  Values,  but 
the  groundwater  at  the  Alpena  CRTC  is  not  currently  used  as  a  source  of  drinking  water. 
Therefore,  there  are  no  complete  pathways  for  the  constituents  in  groundwater  to  reach  humans. 
The  no  action  alternative  will  include  no  monitoring,  containment,  or  treatment  of  groundwater 
contamination. 

Effectiveness.  Under  the  no  action  alternative,  the  toxicity,  mobihty,  and  volume  of 
groundwater  contamination  will  not  be  actively  reduced.  Since  the  groundwater  impacts  will  not 
be  actively  reduced  in  this  alternative  and  there  wiU  be  no  additional  monitoring  to  assess  natural 
attenuation  of  the  contamination,  the  ARARs  and  RAOs  will  not  be  met  for  sites  with 
groundwater  impacts  in  excess  of  Industrial  Drinking  Water  Values.  Although  there  are  no  plans 
to  use  groundwater  in  the  future,  this  alternative  will  not  provide  measures  to  ensure  that 
groundwater  is  not  used  in  the  future. 

Implementability.  There  is  no  action  to  implement  under  this  alternative. 

Costs.  There  is  no  cost  associated  with  the  no  action  alternative. 


The  no  action  alternative  is  retained  for  further  analysis  for  comparison  with  other  alternative. 
This  alternative  will  be  appropriate  for  sites  which  have  been  shown  during  field  investigation  not 
to  have  constituents  in  excess  of  regulatory  limits. 

3.2.2.2.2  Alternative:  Limited  Action  -  Natural  Attenuation,  Monitoring,  and 
Institutional  Controls.  Under  the  limited  action  alternative  groundwater  contamination  will  not 
be  contained  or  treated,  but  monitored  for  natural  attenuation  and/or  migration.  Initially,  this 
alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  groundwater  contamination. 
This  will  include  the  installation  of  additional  monitoring  wells.  In  addition,  this  alternative  will 
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include  monitoring  of  groundwater  during  remediation  to  assess  the  natural  attenuation  process. 
Institutional  controls  will  be  necessary  to  prevent  future  use  of  groundwater  until  appropriate 
levels  have  been  attained.  This  alternative  will  include  five-year  reviews  of  the  site. 

Effectiveness.  Through  institutional  controls,  the  limited  action  will  effectively  prevent 
exposure  to  the  impacted  groundwater  during  remediation  activities.  There  will  be  no  active 
reduction  the  toxicity,  mobility,  or  volume  of  the  groundwater  contamination  in  this  alternative. 
The  constituents  in  the  groundwater  will  naturally  attenuate  to  levels  meeting  ARARs  and  RAOs. 
As  the  constituents  naturally  attenuate  there  will  be  a  reduction  in  the  toxicity  and  volume  of  the 
contamination. 

Implementability.  All  activities  required  under  this  alternative  are  technically  feasible. 
Long-term  monitoring  of  groundwater  and  five-year  reviews  will  be  easily  implemented.  It  is 
anticipated  that  the  MIANG  will  be  able  to  enact  and  enforce  all  institutional  controls  required  for 
this  alternative. 

Costs.  The  cost  for  this  alternative  will  include  pre-design  activities,  sampling,  five-year 
reviews,  and  any  necessary  institutional  controls.  Costs  for  this  alternative  will  be  low  compared 
with  treatment  alternatives  for  organic  constituents  in  soil. 

This  alternative  will  provide  a  cost  effective  means  for  remediating  site  impacts  while  providing 
protection  of  human  health.  The  level  and  type  of  contamination  at  the  Alpena  CRTC  sites  are 
strong  candidates  for  natural  attenuation.  The  limited  action  alternative  with  natural  attenuation  is 
retained  for  further  analysis. 

3.2.2.2.3  Alternative:  In-Situ  Treatment  -  Air-Sparging.  The  air-sparging  alternative 
uses  a  network  of  shallow  wells  in  the  aquifer  to  inject  air  at  a  rate  suitable  to  involve  aerobic  bio¬ 
degradation,  but  not  high  enough  to  cause  active  volatilization.  The  aerobic  bio-degradation 
process  will  destroy  non-halogenated  organic  constituents  over  a  period  of  time. 
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Initially  this  alternative  will  include  pre-design  activities  to  verily  the  extent  of  the  contamination. 
This  will  include  the  installation  of  additional  monitoring  weUs.  In  addition,  this  alternative  will 
include  monitoring  of  groundwater  during  remediation  to  assess  the  treatment.  Institutional 
controls  will  be  necessary  to  prevent  the  future  use  of  groundwater  until  appropriate  levels  are 
met.  Five-year  reviews  wiU  be  required  until  treatment  is  complete. 

Effectiveness.  Air-sparging  is  a  technology  that  has  been  proven  to  aid  in  aerobic  bio¬ 
degradation  of  contaminants.  Aerobic  bio-degradation  is  a  widely  accepted  technology  for  the 
destruction  of  non-halo genated  organic  constituents.  The  toxicity  and  volume  of  the 
contamination  are  reduced  using  air-sparging/bio-degradation  for  non-halogenated  constituents; 
however,  the  alternative  has  no  effect  on  the  mobility  of  the  contaminants.  Air-sparging  can  also 
aid  in  bio-degradation  in  the  vadose  zone  as  unused  oxygen  can  be  utilized  by  biological  activity 
in  the  vadose  zone.  With  time,  air-sparging  meets  ARARs  and  RAOs  for  non-halogenated 
organic  constituents. 

Implementability.  Bio-sparging  uses  common  material  for  well  construction  and  equipment 
that  is  readily  available.  Conditions  for  bio-degradation  at  the  Alpena  CRTC  sites  such  as 
temperature,  pH,  and  nutrients  fall  within  an  acceptable  range.  Pilot  scale  testing  will  be  required 
during  pre-design  activities  to  verify  the  effectiveness  of  this  alternative  for  specific  conditions  at 
the  Alpena  CRTC  sites. 

Costs.  The  cost  associated  with  air-sparging  wiU  include  pre-design  activities,  installation  of 
the  sparge  weUs  and  associated  equipment,  groundwater  monitoring,  and  five-year  site  reviews. 
The  cost  of  this  alternative  will  be  low  compared  to  other  alternatives  in  this  category. 

Air-sparging  is  retained  for  further  consideration. 
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3.2.2.2.4  Alternative:  Aboveground  Treatment  -  Adsorption.  This  alternative  includes 
the  extraction  of  groundwater  through  a  network  of  wells  or  drains.  Once  extracted, 
groundwater  will  be  treated  on-site  using  the  liquid-phase  adsorption  process  described  in  Section 
2.5.  For  organic  constituents  in  groundwater  GAC  generally  performs  best.  The  organic 
constituents  in  the  extracted  groundwater  will  be  adsorbed  to  the  GAC  until  all  of  the  adsorption 
sites  on  the  carbon  are  occupied.  Spent  GAC  can  be  regenerated.  After  treatment,  the 
groundwater  will  be  reinjected  into  the  aquifer. 

Initially  this  alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  groundwater 
contamination.  This  will  include  the  installation  of  additional  monitoring  weUs.  In  addition,  this 
alternative  will  include  monitoring  of  groundwater  during  remediation  to  assess  the  treatment. 
Depending  on  specific  site  conditions,  institutional  controls  may  be  necessary  to  prevent  future 
use  of  groundwater  until  appropriate  levels  are  met.  Five-year  reviews  will  be  required  until 
treatment  is  complete. 

Effectiveness.  Groundwater  extraction  wells  are  an  effective  and  technically  viable  means  of 
pumping  groundwater  to  remove  contaminant  mass  and  control  groundwater  flow.  GAC 
adsorption  has  been  demonstrated  effective  in  removing  VOCs  from  groundwater.  However, 
spent  GAC  units  must  be  either  shipped  off-site  creating  a  potential  Hability  or  regenerated.  The 
combined  elements  of  this  alternative  will  provide  protection  to  human  health  and  the  environment 
by  reducing  the  mobility,  toxicity,  and  volume  of  constituents  in  the  groundwater.  This 
alternative  will  meet  ARARs  and  RAOs. 

Implementability.  Extraction  wells  have  been  commonly  used  in  the  past  for  extraction  of 
groundwater.  Few  major  difficulties  are  expected  to  be  encountered  during  construction  and 
operation  of  the  groundwater  extraction  and  treatment  system.  Monitoring  of  the  extraction  and 
treatment  system  will  be  necessary  to  assess  its  reliability  and  performance.  Prior  to  remedial 
design,  aquifer  tests  will  need  to  be  completed  to  assist  in  the  development  of  a  groundwater 
model.  The  groundwater  model  will  be  used  in  the  development  of  the  well  network  used  for 
treatment. 
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Costs.  The  cost  for  this  alternative  will  include  pre-design  activities,  site  preparation, 
groundwater  modeling,  groundwater  injection  permits,  mobilization/demobilization,  capital  and 
operating  costs  for  the  network  of  wells,  liquid-phase  GAC  adsorption  treatment  system, 
replacement  GAC  units,  influent/efiQuent  monitoring,  continued  groundwater  monitoring,  and 
five-year  reviews.  The  costs  for  this  alternative  will  be  moderate  compared  with  other 
alternatives  for  treating  organic  constituents  in  groundwater. 

This  alternative  is  not  retained  for  further  analysis  in  Section  4.0.  Air  stripping  is  an  equally 
effective  treatment  technology  which  does  not  create  a  waste  stream  requiring  disposal. 

3.2.2.2.5  Alternative:  Aboveground  Treatment  -  Air  Stripping.  This  alternative  involves 
the  extraction  of  groundwater  through  a  series  of  wells.  This  alternative  consists  of  treating  the 
extracted  groundwater  with  an  air  stripping  system.  The  air  stripping  system  consists  of  a 
horizontal  tray  or  packed  column  in  which  the  groundwater  flows  downward  and  films  on  the  tray 
openings  or  packing  contacting  upward  flowing  air.  VOCs  are  transferred  from  the  water  phase 
to  the  air  phase  in  the  tower.  After  treatment,  the  groundwater  will  be  reinjected  into  the  aquifer. 

Initially  this  alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  contamination. 
This  will  include  the  installation  of  monitoring  wells.  In  addition,  this  alternative  will  include 
monitoring  of  groundwater  during  remediation  to  assess  the  treatment.  Institutional  controls  will 
be  necessary  to  prevent  the  use  of  groundwater  until  appropriate  levels  are  met.  Five-year 
reviews  will  be  required  until  treatment  is  complete. 

Effectiveness.  The  groundwater  extraction  wells  are  an  effective  and  technically  viable 
means  of  extracting  groundwater.  Air  stripping  has  been  proven  effective  in  removing  VOCs 
from  extracted  groundwater.  Air  stripping  will  be  effective  in  reducing  volume,  toxicity,  and 
mobility  of  the  impacted  media.  ARARs  and  RAOs  will  be  met  under  this  alternative. 

Implementability.  Extraction  well  systems  have  been  commonly  used  in  the  past  for 
removal  of  impacted  groundwater.  Few  difficulties  are  expected  to  be  encountered  during 
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Implcincntsbility.  Extraction  well  systems  have  been  commonly  used  in  the  past  for 
removal  of  impacted  groundwater.  Few  difficulties  are  expected  to  be'  encountered  during 
construction  and  operation  of  the  groundwater  extraction  and  treatment  system.  Air  stripping  is  a 
well  developed  technology  and  has  been  used  to  treat  VOCs  in  groundwater  at  many  sites  across 
the  country.  Monitoring  of  the  extraction  and  treatment  system  will  be  necessary  to  assess  its 
reUabihty  and  performance.  Prior  to  remedial  design,  aquifer  tests  will  need  to  be  completed  to 
assist  in  the  development  of  a  groundwater  model.  The  groundwater  model  will  be  used  in  the 
development  of  the  well  network  used  for  treatment  and  in  sizing  the  air  stripping  unit. 

Costs.  The  cost  for  this  alternative  will  include  pre-design  activities,  site  preparation, 
groundwater  modeling,  groundwater  injection  permits,  mobilization/demobihzation,  capital  and 
operating  costs  for  construction  of  a  network  of  extraction  weUs,  air  stripping  treatment, 
influent/effluent  monitoring,  continued  groundwater  monitoring,  and  five-year  reviews.  The  cost 
for  this  alternative  will  be  moderate  relative  to  other  treatment  options  for  organic  constituents  in 
groundwater. 

This  alternative  is  retained  for  further  analysis  in  Section  4.0. 
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4.0  DETAILED  ANALYSIS  OR  ALTERNATIVES 

In  this  section,  the  media  specific  alternatives  retained  in  Section  3  are  combined  into  site  specific 
alternatives  for  each  of  the  sites  at  the  Alpena  CRTC.  The  site  specific  alternatives  are  subject  to 
a  detailed  analysis  using  the  USEPA’s  nine  criteria  for  evaluating  remedial  alternatives. 

4.1  INTRODUCTION 

This  FS  report  has  been  streamlined  by  generalizing  the  steps  that  lead  to  the  detailed  analysis  of 
the  remedial  alternatives.  To  this  point,  the  FS  has  been  based  on  media  specific  categories 
developed  for  the  Alpena  CRTC.  The  detailed  analysis  completed  in  this  section  is  presented 
individually  for  each  of  the  Alpena  CRTC  sites.  The  analysis  is  intended  to  provide  decision¬ 
makers  with  sufficient  information  to  select  the  appropriate  remedial  actions  for  each  site. 

The  fonowing  is  a  summary  list  of  the  alternatives  developed  for  each  of  the  sites  at  the  Alpena 
CRTC. 

Site  1  Alternative  Action 

1-1  No  Action 

Limited  Action  (Natural  Attenuation,  Monitoring,  and  Restrictions) 
Limited  Action  for  Soils  (Natural  Attenuation,  Monitoring,  and 
Restrictions)  and  Aboveground  Groundwater  Treatment  (Air 
Stripping  and  Ion  Exchange) 

Aboveground  Soil  Treatment  (Enhanced  Volatilization)  and 
Aboveground  Groundwater  Treatment  (Air  Stripping  and  Ion 
Exchange) 

Action 

No  Action 

Limited  Action  for  Groundwater  and  Soil  (Natural  Attenuation  and 
Monitoring) 


Site  3  Alternative 

3-1 
3-2 


Sites 


Alternative  Action 


5-1  No  Action 

5-2  Limited  Action  for  Groundwater  (Natural  Attenuation,  Monitoring, 

and  Restrictions) 

5-3  In-Situ  Groundwater  Treatment  (Air-Sparging) 

5-4  Aboveground  Groundwater  Treatment  (Air  Stripping) 

Action 

No  Action 

Limited  Action  for  Groundwater  and  Soil  (Natural  Attenuation  and 
Monitoring) 

Action 
No  Action 

Limited  Action  for  Groundwater  and  Soil  (Natural  Attenuation  and 
Monitoring) 

Site  9  Alternative  Action 

9-1  No  Action 

9-2  Limited  Action  for  Groundwater  and  Soil  (Natural  Attenuation  and 

Monitoring) 

9-3  Aboveground  Groundwater  Treatment  (Air  Stripping  and  Ion 

Exchange) 


Site  8  Alternative 

8-1 
8-2 


Sites  6  &  7  Alternative 
6/7-1 
6/7-2 
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4.2  ASSESSMENT  CRITERIA 

The  detailed  evaluation  of  the  alternatives  in  this  section  will  be  based  on  the  nine  criteria  as 
directed  by  USEPA  (USEPA,  1988):  short-term  effectiveness;  long-term  effectiveness; 
implementability;  cost;  reduction  of  toxicity,  mobility,  or  volume;  compliance  with  ARARs; 
overall  protection  of  human  health  and  the  environment;  state  acceptance;  and  community 
acceptance.  The  criteria  are  considered  individually  and  are  equally  weighted  for  importance. 
These  criteria  are  explained  in  detail  in  the  following  paragraphs. 

4.2.1  Short-Term  Effectiveness 

This  criterion  includes  an  evaluation  of  the  effectiveness  of  an  alternative  in  protecting  human 
health  and  the  environment  during  the  construction  and  implementation  of  a  remedy  until  the 
response  objectives  are  met. 

4.2.2  Long-Term  Effectiveness  and  Permanence 

This  analysis  evaluates  long-term  effectiveness  of  the  alternative  with  respect  to  the  permanence 
of  the  alternative,  whether  the  RAOs  are  met,  the  magnitude  of  residual  risk,  and  the  adequacy 
and  reliability  of  controls  used  to  manage  remaining  waste  over  the  long  term. 

4.2.3  Overall  Protection  of  Human  Health  and  Environment 

The  analysis  includes  an  evaluation  of  how  the  alternative  achieves  and  maintainc  overall 
protection  of  human  health  and  the  environment,  including  if  the  alternative  reduces  the  risk  from 
potential  exposure  pathways  through  treatment,  engineering,  and/or  institutional  controls. 

4.2.4  Implementahility 

Under  this  criterion,  the  alternative  is  evaluated  for  the  technical  and  administrative 
implementability  of  the  alternative  and  the  availability  of  the  goods  and  services  needed  to 
implement  it. 


4.2.5  Cost 

The  alternative  is  evaluated  in  terms  of  its  estimated  30-year  present  worth  costs,  which  includes 
both  capital  costs,  indirect  costs,  operation  and  maintenance  costs,  and  review  costs.  A  discount 
rate  of  7  percent  will  be  used  in  the  estimates.  An  accuracy  range  of  +50  percent  to  -30  percent  is 
attempted  for  all  the  cost  estimates. 

4.2.6  Reduction  of  Mobility,  Toxicity,  or  Volume 

The  remedial  alternative  is  evaluated  against  the  anticipated  performance  of  the  proposed 
treatment  technologies. 

4.2.7  Compliance  with  ARARs 

Under  this  criterion,  the  alternative  is  evaluated  in  terms  of  its  compliance  with  Federal  and  state 
vARARs,  or  if  a  waiver  is  required  and  how  the  waiver  is  justified. 

4.2.8  State  Acceptance 

This  criterion  reflects  the  state’s  apparent  preferences  among,  or  concerns  about,  each  alternative. 
State  acceptance  will  be  determined  after  review  of  this  FS  by  the  MDEQ. 

4.2.9  Community  Acceptance 

This  criterion  reflects  the  community’s  apparent  preferences  among,  or  concerns  about,  each 
alternative.  As  community  involvement  has  yet  to  be  solicited  in  the  evaluation  of  alternatives, 
community  acceptance  of  alternatives  will  be  determined  at  a  later  date.  Community  acceptance 
criteria  will  not  be  included  with  each  alternative  until  the  community  has  been  solicited  to  review 
the  feasibility  study. 
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4.3  ANALYSIS  OF  ALTERNATIVES  FOR  SITE  1 

Remedial  action  alternatives  for  Site  1  soil  and  groundwater  are  presented'  below.  Site  1  is  the 
planned  future  location  of  the  Alpena  CRTC  headquarters.  The  construction  requirements  of  the 
headquarters  are  accounted  for  in  the  evaluation  of  the  remedial  alternative  at  this  site.  Table  4- 1 
summarizes  the  results  of  the  analysis  of  Site  1  alternatives. 

4.3.1  Alternative  1-1:  No  Action 

The  no  action  alternative  serves  as  a  baseline  for  comparison  with  other  remedial  alternatives. 
Under  this  alternative,  no  remedial  actions  will  be  performed  at  Site  1  to  contain  or  reduce  the 
contaminants  detected  in  the  soil  and  groundwater.  An  assessment  of  Alternative  1-1  follows: 

4.3.1.1  Short-Term  Effectiveness.  This  alternative  will  be  ineffective  in  the  short-term  in 
preventing  human  exposure  to  the  soil  or  groundwater  contamination  at  Site  1.  Excavation 
workers  conducting  construction  activities  at  the  site  could  be  exposed  to  unacceptable  non¬ 
cancer  risks. 

4.3. 1.2  Long-Term  Effectiveness.  This  alternative  will  be  ineffective  over  the  long-term.  The 
no  action  alternative  will  not  meet  the  RAOs  presented  in  Section  2.3  for  groundwater  or  soil. 
Although  groundwater  is  not  currently  used  at  the  Alpena  CRTC  and  its  use  is  not  planned  in  the 
future,  this  alternative  will  not  prevent  potential  future  use  of  the  groundwater  at  this  site. 
Workers  conducting  construction  activities  at  the  site  could  be  potentially  exposed  to 
unacceptable  non-cancer  risks. 

4.3.1. 3  Overall  Protection  of  Human  Health  and  the  Environment.  Under  this  alternative, 
no  action  wiU  be  taken  to  reduee  and/or  prevent  the  potential  for  human  exposure  to 
contamination  or  for  protection  of  the  environment.  Workers  completing  construction  activities 
at  the  site  could  potentially  be  exposed  to  an  unacceptable  non-cancer  risk. 
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Comparative  Analysis  of  Remedial  Alternatives  for  Site  1 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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Notes: 

(a)  Present  worth  cost  is  calculated  based  on  a  7  percent  discount  rate  over  the  duration  of  the  alternative. 

(b)  M=mobility,  T=toxicity,  V=volume 


4.3. 1.4  Implementability.  The  technical  and  administrative  feasibility  of  Alternative  1-1  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: ' 

4.3.1.4.1  Technical  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.3.1.4.2  Administrative  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.3.1. 4.3  Availability  of  Services  and  Materials.  No  construction  materials  or 
contracting  services  will  be  required  to  implement  this  alternative. 

4.3.1.5  Cost.  There  is  no  cost  associated  with  this  alternative. 

4.3. 1.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  no  action  alternative  will  not  result 
in  active  reduction  of  toxicity,  mobility,  or  volume  of  impacts.  Although  there  wiU  be  natural 
attenuation  of  groundwater  and  soil  constituent  levels,  the  no  action  alternative  wiU  not  provide 
any  mechanism  to  monitor  this  attenuation  of  constituents. 

4.3. 1.7  Compliance  with  ARARs.  The  no  action  alternative  will  not  meet  ARARs  for 
groundwater.  ARARs  for  sods  are  met  because  the  constituents  detected  in  the  sod  have  been 
shown  not  to  leach  to  groundwater,  and  the  constituent  concentrations  do  not  exceed  Industrial 
Direct  Contact  Values. 

4.3.2  Alternative  1-2:  Limited  Action 

Under  the  limited  action  alternative,  the  sod  and  groundwater  contaminants  wdl  not  be  contained 
or  treated,  but  rather  monitored  as  they  naturally  attenuate.  Initially,  this  alternative  will  include 
pre-design  activities  to  verify  the  extent  of  the  contamination  in  the  sod  and  groundwater. 
Although  the  groundwater  is  not  used  as  a  drinking  source,  institutional  controls  wdl  be  necessary 
to  ensure  that  the  groundwater  is  not  used  untd  the  constituent  levels  are  below  ARARs. 
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Institutional  controls  will  also  be  necessary  to  ensure  that  construction  workers  are  not  exposed 
to  the  chlorobenzene  until  the  associated  non-cancer  risk  is  at  an  acceptable  level.  Monitoring  of 
groundwater  and  soil  will  assess  the  natural  attenuation  of  the  contamination.  It  is  expected  that 
the  limited  action  alternative  will  require  10  years  for  attenuation  of  the  site  contamination  to 
levels  below  regulatory  limits.  In  addition,  five-year  reviews  will  be  completed  to  assess  the  site 
impacts  during  the  10  years  of  natural  attenuation.  An  assessment  of  Alternative  1-2  follows: 

4.3.2. 1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
likelihood  of  human  exposure  to  soil  and  groundwater  impacts  at  the  site  while  the  contaminant 
levels  are  attenuating.  Groundwater  is  currently  not  used  and  it  is  not  expected  to  be  used  as  a 
drinking  water  source  at  the  Alpena  CRTC.  Therefore,  groundwater  use  should  not  be  an  issue. 
If  construction  activities  are  completed  in  the  vicinity  of  the  chlorobenzene  before  the  non-cancer 
risk  decreases  to  an  acceptable  level,  workers  will  need  to  follow  safety  procedures  and  wear 
appropriate  protective  equipment  to  reduce  exposure  to  the  soil  contamination.  Sampling  of  soil 
and  groundwater  will  effectively  monitor  attenuation. 

4.3.2.2  Long-Term  Effectiveness.  This  alternative  will  be  effective  over  the  long-term  for  soil 
and  groundwater  contamination. 

The  levels  of  organic  constituents  in  the  soil  wiQ  naturally  attenuate  over  time.  The  constituent 
levels  detected  in  the  soil  have  been  shown  to  be  protective  of  groundwater  since  none  of  the 
constituents  detected  in  the  soil  have  been  detected  in  the  groundwater  samples  in  excess  of 
Industrial  Drinking  Water  Values.  In  addition,  none  of  the  constituent  levels  detected  in  the  soil 
are  in  excess  of  Industrial  Direct  Contact  Values.  Once  soil  sampling  indicates  that  the  level  of 
chlorobenzene  has  decreased  to  a  concentration  that  no  longer  poses  a  health  risk,  there  will  be  no 
additional  remedial  actions  required  for  the  Site  1  soils. 

The  groundwater  contamination  concentrations  will  naturally  attenuate  over  time. 
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The  limited  action  alternative  will  meet  the  RAOs  presented  in  Section  2.3  for  soils  and 
groundwater.  Long-term  monitoring  will  provide  an  effective  means  for  monitoring  the  natural 
attenuation  at  the  site. 

4.3.2.3  Overall  Protection  of  Human  Health  and  the  Environment.  The  institutional  controls 
in  this  limited  action  alternative  wiU  provide  protection  of  human  health  and  prevent  exposure  to 
the  constituents  in  the  soil  and  groundwater  while  attenuation  is  taking  place.  Monitoring  will 
track  the  concentration  of  antimony  in  the  groundwater  that  may  be  flowing  into  the  river  to 
verify  that  it  does  not  exceed  GSI  values.  As  the  groundwater  constituent  levels  attenuate  to 
below  Industrial  Drinking  Water  Values,  this  alternative  will  provide  overall  protection  of  human 
health  and  the  environment. 

4.3.2.4  Implementahility.  The  technical  and  administrative  feasibility  of  Alternative  1-2  and  the 
availabihty  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.3.2.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  soil  and  groundwater  monitoring  and  the  five-year  reviews  required  for 
this  alternative  are  easily  implemented. 

4.3.2.4.2  Administrative  Feasibility.  Considerable  long-term  institutional  management 
is  associated  with  the  alternative  because  the  contaminants  remain  on-site.  Institutional  controls 
are  easily  implemented  as  the  MIANG  has  exclusive  use  of  the  property. 

4.3.2.4.3  Availability  of  Services  and  Materials.  Materials  are  readily  available  for  the 
installation  of  additional  monitoring  wells.  Contractor  services  are  readily  available  to  complete 
pre-design  sampling  activities,  monitoring  of  groundwater  and  soil,  and  the  five-year  reviews. 

4.3.2.5  Cost.  The  cost  associated  with  this  alternative  is  presented  in  Table  4-2.  Assuming  a  7 
percent  discount  rate,  the  10-year,  present-worth  cost  for  this  alternative  is  $108,902  (-30  to  +50 
percent).  Assumptions  for  the  cost  estimate  are  in  Appendix  A-1. 
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TABLE  4-2 

Cost  Estimate  for  Alternative  1-2:  Limited  Action 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPnON 

QUANTITY  UNIT 

UNIT  COST  TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS  (DDQ 

Institutional  Controls  (a) 

1  lump  sum 

$15,000 

PRE-DESIGN  ACTIVITIES 

Work  Plan/Sampling  Plan  (1) 

Well  Installation  (b) 

Groundwater  Sampling  (g) 

Soil  Sampling  (h) 

1  lumpsum 

1  lump  sum 

1  lump  sum 

1  lump  sum 

$4,000 

$1,500 

$5,000 

$10,000 

INDIRECT  CAPITAL  COSTS 

Contingency  (a) 

1  lump  sum 

$5,000 

TOTAL  CAPITAL  COSTS 

1  $40,500 

ANNUAL  MONITORING  COSTS 


MONITORING 


Groimdwater  Monitoring  (c) 

1  yearly 

$8,000 

TOTAL  ANNUAL  COSTS 

1  $8,000 

FIVE-YEAR  COSTS 

MONITORING 

Soil  Monitoring  (i) 

1  lumpsum 

$4,500 

SITE  REVIEWS 

Planning  j 

Site  Assessment  &  Review  of  Monitoring  Data  1  lumpsum 

Report  Preparation  I  Imipsma 

$500 

$3,500 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $10,000 

PRESENT  WORTH 

Interest  Rate  7% 

Replacement  Interval  10  years  (o) 

TOTAL  PRESENT  WORTH 

1  $108,902  1 

Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-1 
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4.3.2.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  limited  action  alternative  does  not 
actively  reduce  the  toxicity,  mobility,  and  volume  of  the  contaminants.  As  natural  attenuation 
occurs,  there  will  be  a  reduction  in  the  toxicity,  mobility,  or  volume  of  contaminants.  The 
sampUng/monitoring  of  sods  and  groundwater  will  allow  for  an  assessment  of  contaminants  as  the 
natural  attenuation  process  occurs. 

4.3.2.7  Compliance  with  ARARs.  As  contaminant  levels  in  the  groundwater  naturally 
attenuate,  the  groundwater  wiU  meet  ARARs.  Since  the  soil  has  been  shown  to  be  protective  of 
groundwater  and  because  constituents  were  not  detected  in  soil  samples  above  the  Industrial 
Direct  Contact  Values,  the  soil  meets  ARARs. 

4.3.3  Alternative  1-3:  Limited  Action  for  Soil  (Natural  Attenuation,  Monitoring,  and 
Restrictions)  and  Aboveground  Groundwater  Treatment  (Air  Stripping  and  Ion 
Exchange) 

Under  Alternative  1-3,  the  soil  contaminants  will  not  be  contained  or  treated,  but  rather 
monitored  as  they  naturally  attenuate.  Institutional  controls  will  be  implemented  to  prevent 
construction  worker  exposure  to  the  chlorobenzene  until  the  associated  non-cancer  risk  is  at  an 
acceptable  level.  Pre-design  activities  will  be  completed  to  verify  the  extent  of  the  groundwater 
and  soil  contamination.  Monitoring  of  sod  wdl  assess  the  natural  attenuation  of  the 
contamination. 

This  alternative  wdl  include  treating  the  groundwater  using  an  air  stripper  system  to  remove  the 
benzene  and  an  ion  exchange  unit  to  remove  the  antimony.  This  alternative  wdl  include  the 
installation  of  additional  monitoring  wells  to  verify  the  extent  of  the  groundwater  contamination. 
For  the  groundwater  treatment  system,  weds  wdl  be  instaded  to  extract  groundwater.  Once 
extracted,  the  groundwater  wdl  be  routed  through  the  air  stripper  and  then  the  ion  exchange  unit. 
Both  the  influent  and  effluent  streams  of  the  treatment  system  wdl  be  monitored  and  analyzed 
regularly.  The  treated  groundwater  wdl  be  reinjected  into  the  aquifer.  Groundwater  modeling  wdl 
be  required  to  determine  the  exact  placement  of  the  extraction  and  reinjection  wells.  Based  on 
hydrogeologic  information  presented  in  the  RI  Report  and  professional  experience  in  designing 
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groundwater  extraction  systems  at  sites  with  similar  hydrogeological  characteristics,  the 
estimated  groundwater  extraction  rate  for  Site  1  will  be  between  5  and  15  gpm.  Additional  pre¬ 
design  activities  for  this  alternative  will  include  a  bench  scale  test  for  the  ion  exchange  system  and 
a  system  pump  test.  During  remediation,  groundwater  will  be  monitored  annually  to  assess  the 
performance  of  the  groundwater  treatment.  It  is  expected  that  this  alternative  will  require  10 
years  for  remediation  of  contaminants  to  levels  below  regulatory  limits.  Five-year  reviews  will  be 

completed  to  assess  the  site  during  the  10  years  of  remediation.  An  assessment  of  Alternative  1-3 
follows: 

4.3.3.1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
potential  for  human  exposure  to  soil  and  groundwater  contaminants  at  the  site  while  remediation 
activities  are  taking  place.  Groundwater  is  currently  not  used,  nor  is  it  expected  to  be  used  as  a 
drinking  source;  therefore,  groundwater  use  should  not  be  an  issue.  If  construction  activities  are 
completed  in  the  vicinity  of  the  chlorobenzene  before  the  non-cancer  risk  decreases,  workers  will 
need  to  follow  safety  procedures  and  wear  appropriate  protective  equipment  to  reduce  exposure 
to  the  contaminants.  Soil  sampling  will  provide  information  necessary  to  effectively  assess  the 
natural  attenuation  of  constituent  levels  in  the  sod.  The  groundwater  treatment  activities  should 
pose  no  unacceptable  health  risk  to  workers  or  the  environment  during  remediation  activities. 

4.3.3.2.  Long-Term  Effectiveness.  This  alternative  will  be  effective  over  the  long-term  in 
treating  contamination  at  the  site  and  preventing  risks  to  human  health  and  the  environment. 

The  levels  of  organic  constituents  in  the  soil  will  naturally  attenuate  over  time.  Constituent  levels 
detected  in  the  soil  have  been  shown  to  be  protective  of  groundwater  since  none  of  the 
constituents  were  detected  in  the  groundwater  samples  at  concentration  levels  in  excess  of 
Industrial  Drinking  Water  Values.  In  addition,  none  of  the  constituent  concentrations  detected  in 
the  soil  exceed  the  Industrial  Direct  Contact  Values.  Once  soil  sampling  shows  that  the  level  of 
chlorobenzene  has  decreased  to  a  concentration  that  no  longer  poses  a  health  risk,  there  will  be  no 
additional  remedial  actions  required  for  the  Site  1  soils.  This  alternative  will  meet  the  RAOs 
established  for  soil  in  Section  2.3. 
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This  alternative  will  also  be  effective  in  treating  the  groundwater  and  reducing  the  contamination 
in  the  groundwater.  This  alternative  will  meet  the  RAOs  established  for  groundwater  in  Section 
2.3. 

4.3.3.3  Overall  Protection  of  Human  Health  and  the  Environment.  This  alternative  will  be 
effective  in  overall  protection  of  human  health  and  the  environment.  Institutional  controls  will  be 
the  initial  means  of  protecting  human  health  during  remediation  activities.  Once  the  actions  have 
been  completed  for  this  alternative.  Site  1  soil  and  groundwater  will  pose  no  risk  to  human  health 
or  the  environment. 

4.3.3.4  Implementahility.  Technical  and  administrative  feasibility  of  Alternative  1-3  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.3.3.4.1  Technical  Feasibility.  Site  activities  planned  under  this  alternative  are 
technically  feasible  and  readily  implemented. 

4.3.3. 4.2  Administrative  Feasibility.  Long-term  institutional  management  will  be 
associated  with  this  alternative  until  soil  monitoring  shows  that  natural  attenuation  of  the 
chlorobenzene  has  occurred.  Institutional  controls  are  easily  implemented  as  the  MIANG  has 
exclusive  use  of  the  property. 

4.3.3.4.3  Availability  of  Services  and  materials.  Construction  materials,  equipment 
suppliers,  and  contracting  services  are  regionally  available  for  treatment,  on-going  monitoring, 
and  the  five-year  reviews. 

4.3.3.5  Costs.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-3.  Assuming  a 
7  percent  discount  rate,  the  10-year,  present- worth  cost  for  this  alternative  is  $620,161  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A- 1 . 
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TABLE  4-3 

Cost  Estimate  for  Alternative  1-3:  Limited  Action  for  Sods  and  Aboveground  Groundwater  Treatment 

Alpena  Combat  Readiness  Training  Center 
Alpena  9  Michigan 


ITEM/DESCRIPnON 
CAPITAL  COSTS 


QUANTITY  UNIT  UNIT  COST  TOTAL  COST 


DIRECT  CAPITAL  COSTS 
Institutional  Controls  (a) 

PRE-DESIGN  ACUVmES 
Work  Plan/Sampling  Plan  (1)  (n) 

Well  Installation  (b) 

Groundwater  Sampling  (g) 

Soil  Sampling  (h) 

Groundwater  Modeling  (d) 

Bench  Scale  Testing/Pumping  Test 

ABOVEGROUND  GROUNDWATER  TREATMENT  ( Equipment  and 

Air  Stripping  and  Ion  Exchange  Packages 

Mechanical  Installation 

Electrical  Installation 

Building  Installation 

Extraction  and  Reinjection  Well  Installation 
Trenching  and  Underground  Piping 


1 

lump  sum 

$15,000 

1 

lump  sum 

$7,000 

1 

lump  sum 

$1,500 

1 

lump  sum 

$5,000 

1 

lump  sum 

$10,000 

1 

lump  sum 

$20,000 

1 

lumpsum 

$17,000 

Construction  Cost)  (e) 

1 

lump  sum 

$67,500 

$67,500 

1 

lump  sum 

$14,600 

$14,600 

1 

lump  sum 

$12,500 

$12,500 

1 

lump  sum 

$14,600 

$14,600 

1 

lump  sum 

$18,000 

$18,000 

400 

ft 

$36 

$14,400 

MobilizationdDemobilization  (m) 


5%  of  Equipment  and  Construction  Cost 


$7,080 


INDIRECT  CAPITAL  COSTS 

Engineering 


Construction  Oversight/Technical  Support 

Permitting 

Contingency 


DIRECT  CAPITAL  COSTS  (DDC) 


$224.180 


6%ofDCC  $13,451 

15%ofDCC  $33,627 

8%ofDCC  $17,934 

20%ofDCC  $44,836 


ANNUAL  O&M  COSTS 


INDIRECT  CAPITAL  COST  |  $109.848' 


TOTAL  CAPITAL  COSTS 


$334,028 


MONITORING 

Groundwater  Monitoring  (c) 


GROUNDWATER  TREATMENT 
Treatment  Costs  (k) 
Influent/Effluent  Monitoring  (f) 
Maintenance  Costs  (j) 


1 

yearly 

$8,000 

1 

yearly 

$10,000 

1 

yearly 

$6,000 

1 

yearly 

$15,000 

TOTAL  ANNUAL  COSTS 


$39,000 
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TABLE  4-3  (continued) 

Cost  Estimate  for  Alternative  1-3:  limited  Action  for  Soils  and  Aboveground  Groundwater  Treatment 

Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION 

QUANTITY 

UNIT 

UNIT  COST  TOTAL  COST 

FIVE-YEAR  COSTS 

MONITORING 

Soil  Monitoring  (i) 

1 

lumpsum 

$4,500 

SHE  REVIEW 

Planning 

1 

lumpsum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1 

lump  sum 

$3,500 

Report  Preparation 

1 

lumpsum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $10,000 

PRESENT  WORTH 


Interest  Rate  7% 

Replacement  Interval  1 0  years  (o) 


TOTAL  PRESENT  WORTH 


$620,161  I 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-1 
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4.3.3.6  Reduction  of  Toxicity,  MobiKty,  or  Volume.  The  limited  action  portion  of  this 
alternative  (for  the  soil)  will  not  actively  reduce  the  toxicity,  mobility,  or  volume  of  the  impacts. 
As  natural  attenuation  occurs,  there  will  be  a  reduction  in  the  toxicity,  mobility  and  volume  of  soil 
contaminants.  The  groundwater  treatment  portion  of  this  alternative  will  result  in  the  reduction  of 
mobility,  toxicity,  and  volume  of  constituents  in  the  groundwater. 

4.3.3.7  Compliance  with  ARARs.  Since  constituent  levels  in  the  soil  have  been  shown  to  be 
protective  of  groundwater,  and  constituents  in  the  soil  samples  were  not  detected  at 
concentrations  exceeding  the  Industrial  Direct  Contact  Values,  the  soil  currently  meets  ARARs. 
Treated  groundwater  will  meet  the  groundwater  ARARs  because  the  groundwater  treatment 
system  will  remove  the  groundwater  contamination. 

4.3.4  Alternative  1-4:  Aboveground  Soil  Treatment  (Enhanced  Volatilization)  and 
Aboveground  Groundwater  Treatment  (Air  Stripping  and  Ion  Exchange) 

Alternative  1-4  will  include  enhanced  volatihzation  to  treat  the  organic  constituents  in  the  soil, 
and  air  stripping  and  ion  exchange  systems  to  treat  groundwater.  This  alternative  wiU  include  pre¬ 
design  activities  to  verify  the  extent  of  contamination  in  the  groundwater  and  soil.  Additional  pre¬ 
design  activities  will  include  a  pilot  test  for  the  enhanced  volatilzation  system,  and  a  bench  scale 
test  for  the  ion  exchange  system.  A  system  pump  test  will  also  be  included  in  the  pre-design 
activities.  Institutional  controls  will  be  implemented  to  prevent  future  use  of  groundwater  until 
contamination  is  reduced  to  levels  that  meet  ARARs. 

Soil  containing  the  chlorobenzene  will  be  excavated  and  treated  using  enhanced  volatilization. 
Treated  soil  wiU  be  used  to  backfiU  the  excavated  area.  The  groundwater  treatment  in  this 
alternative  wUl  be  the  same  as  that  described  for  Alternative  1-3.  It  is  anticipated  that  this 
alternative  will  require  10  years  to  remediate  groundwater  impacts.  In  addition,  five-year  reviews 
will  be  completed  during  remediation  efforts  to  assess  the  site  during  the  10  years  of  remediation. 
An  assessment  of  Alternative  1-4  follows: 
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4.3.4. 1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
likelihood  of  human  exposure  to  groundwater  contamination  at  the  site  during  remediation 
activities.  Groundwater  is  currently  not  used,  nor  is  it  expected  to  be  used  as  a  drinking  water 
source.  Therefore,  groundwater  use  should  not  be  an  issue.  Workers  will  need  to  follow  safety 
procedures  and  wear  appropriate  protective  equipment  during  excavation  of  soils  for  this 
alternative.  The  groundwater  treatment  activities  should  pose  no  unacceptable  health  risks  to 
workers  or  the  environment. 

4.3.4.2.  Long-Tenn  Effectiveness.  This  alternative  will  be  effective  over  the  long-term  in 
reducing  the  contamination  in  soil  and  groundwater.  Once  treated,  the  soil  will  no  longer  pose  an 
unacceptable  risk  to  human  health.  This  alternative  will  meet  the  RAOs  established  for  soil  in 
Section  2.3  once  the  treatment  is  complete.  This  alternative  will  also  be  effective  in  treating  the 
groimdwater  and  reducing  the  contamination  in  the  groundwater.  This  alternative  will  meet  the 
RAOs  established  for  groundwater  in  Section  2.3  once  treatment  is  complete. 

4.3.4.3  Overall  Protection  of  Human  Health  and  the  Environment.  This  alternative  wiU  be 
effective  in  the  overall  protection  of  human  health  and  the  environment.  Once  the  treatment 
actions  have  been  completed  for  this  alternative,  Site  1  soil  and  groundwater  wiU  pose  no  risk  to 
human  health  or  the  environment. 

4.3.4.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  1-4  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.3.4.4.1  Technical  Feasibility.  Site  activities  planned  under  this  alternative  are 
technically  feasible  and  readily  implemented. 

4.3.4.4.2  Administrative  Feasibility.  The  institutional  controls  required  prior  to 
completion  of  this  alternative  are  easily  implemented  as  the  MIANG  has  exclusive  use  of  the 
property. 
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4.3.4.4.3  Availability  of  Services  and  materials.  Construction  materials,  equipment 
suppHers,  and  contracting  services  are  regionally  available  for  the  treatment  system,  on-going 
monitoring,  and  the  five-year  reviews. 

4.3.4.5  Costs.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-4.  Assuming  a 
7  percent  discount  rate,  the  10-year,  present-worth  cost  for  this  alternative  is  $780,880  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-1 . 

4.3.4.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  treatment  options  for  both  the 
groundwater  and  soil  will  result  in  the  reduction  of  mobility,  toxicity,  and  volume  of  impacts. 

4.3.4.7  Compliance  with  ARARs.  Once  treated,  the  groundwater  will  meet  the  appropriate 
ARARs.  Since  constituent  levels  the  soil  have  been  shown  to  be  protective  of  groundwater,  and 
there  were  no  detections  in  the  soil  samples  above  the  Industrial  Direct  Contact  Values,  the  soil 
currently  meets  ARARs. 
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TABLE  4-4 

Cost  Estimate  for  Alternative  1-4:  Aboveground  Treatment  of  Soil  and  Groundwater 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION  QUANTITY  UNIT  UNIT  COST  TOTAL  COST 

CAPITAL  COSTS 


DIRECT  CAPITAL  COSTS  (DDC) 


Institutional  Controls  (a) 

1 

lump  sum 

$10,000 

PRE-DESIGN  ACUVmES 

Work  Plan/Sampling  Plan  (1)  (n) 

1 

lump  sum 

$7,000 

Well  Installation  (b) 

1 

lump  sum 

$1,500 

Groundwater  Sampling  (g) 

1 

lump  sum 

$5,000 

Soil  Sampling  (h) 

1 

lump  sum 

$10,000 

Groundwater  Modeling  (d) 

1 

lump  sum 

$20,000 

SVE  Pilot  Test  Study 

1 

lump  sum 

$5,000 

Bench  Scale  Testing/Pumping  Test 

1 

lump  sum 

$17,000 

ENHANCED  VOLATIUZATION 

Clear  and  Grub 

0.5 

acre 

$2,500 

$1,250 

Excavation  of  Soils 

2800 

ton 

$6 

$16,800 

Treatment 

2800 

ton 

$15 

$42,000 

Backfilling  of  Soils 

2800 

ton 

$8 

$22,400 

Reseed 

0.5 

acre 

$2,650 

$1,325 

ABOVEGROUND  GROUNDWATER  TREATMENT  ( Equipment  and  Construction  Cost)  (e) 

Air  Stripping  and  Ion  Exchange  Packages 

1 

lump  sum 

$67,500 

$67,500 

Mechanical  Installation 

1 

lump  sum 

$14,600 

$14,600 

Electrical  Installation 

1 

lump  sum 

$12,500 

$12,500 

Building  Installation 

1 

lump  sum 

$14,600 

$14,600 

Extraction  and  Injection  Well  Installation 

1 

lump  sum 

$18,000 

$18,000 

Trenching  and  Underground  Piping 

400 

ft 

$36 

$14,400 

Mobilization/Demobilization  (m) 

5%  of  Equipment  and  Construction  Cost 

$11,269 

DIRECT  CAPITAL  COSTS  (DDC) 

c 

$312,144 

INDIRECT  CAPITAL  COSTS 

Engineering 

6%  of  DDC 

$62,429 

Construction  Oversight/Technical  Support 

15%  of  DCC 

$46,822 

Permitting 

8%  of  DDC 

$24,972 

Contingency 

20%  of  DDC 

$62,429 

INDIRECT  CAPITAL  COSTS 


$196,651 


TOTAL  CAPITAL  COSTS 


$508,794 
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TABLE  4-4  (continued) 

Cost  Estimate  for  Alternative  1-4:  Aboveground  Treatment  of  Soil  and  Groundwater 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION 

QUAOTITY  UNIT 

UNIT  COST  TOTAL  COST 

ANNUAL  O&M  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1  yearly 

$8,000 

GROUNDWATER  TREATMENT 

Treatment  Costs  (k) 

Influent/Eflluent  Monitoring  (f) 

Maintenance  Costs  (j) 

1  yearly 

1  yearly 

1  yearly 

$8,000 

$6,000 

$15,000 

TOTAL  ANNUAL  COSTS 

$37,000 

FIVE-YEAR  COSTS 

MONITORING 

Soil  Monitoring  (i) 

1  lump  sum 

$4,500 

SITE  REVIEW 

Planning 

Site  Assessment  &  Review  of  Monitoring  Data 

Report  Preparation 

1  lump  sum 

1  lump  sum 

1  lump  sum 

$500 

$3,500 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $10,000 

PRESENT  WORTH 

Interest  Rate 
Replacement  Interval 

7% 

10  years  (o) 

TOTAL  PRESENT  WORTH 

1  $780,880 

Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-1 
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4.3.5  Comparative  Analysis  of  Site  1  Alternatives 

Alternative  1-2  is  the  most  appropriate  choice  for  remediation  of  Site  1.  Alternative  1-2 
(limited  action)  will  provide  overall  protection  of  human  health  and  the  environment.  This 
alternative  will  be  the  most  cost  effective  remediation  of  the  soil  and  groundwater  contamination 
at  Site  1.  Institutional  controls  will  provide  protection  of  human  health  during  the  natural 
attenuation  of  the  soil  and  groundwater  contamination.  Once  the  natural  attenuation  of 
contamination  has  occurred  to  levels  meeting  regulatory  limits,  this  alternative  wiU  provide  overall 
protection  of  human  health  and  the  environment.  As  the  natural  attenuation  of  contamination 
occurs,  this  alternative  will  meet  groundwater  and  soil  RAOs  and  ARARs. 

Alternative  1-3  will  include  active  removal  of  groundwater  contamination  and  natural  attenuation 
of  soil  contamination.  This  alternative  wiU  not  offer  immediate  results;  removal  of  the 
groundwater  contamination  is  expected  to  take  nearly  as  long  as  the  natural  attenuation  of  the 
groundwater  contamination.  This  alternative  will  offer  the  same  protection  to  human  health  and 
the  environment,  and  compliance  with  ARARs  and  RAOs  as  Alternative  1-2,  but  at  nearly  six 
times  the  cost. 

Alternative  1-4  will  include  active  removal  of  both  groundwater  and  soil  contamination.  The 
groundwater  treatment  in  this  alternative  is  the  same  as  Alternative  1-3.  As  previously  indicated, 
it  is  expected  that  the  soil  treatment  alternative  will  take  nearly  as  long  as  the  natural  attenuation 
of  groundwater  contamination.  The  enhanced  volatilization  of  soils  will  remove  the  non-cancer 
risk  and  thus  be  protective  of  human  health.  However,  the  soil  contaminants  are  present  in  the 
subsurface  soil  and  will  not  be  exposed  unless  construction  activities  are  undertaken.  The  use  of 
respirators  during  construction  wiU  address  potential  risks  to  workers.  Active  remediation  of  soil 
and  groundwater  wiU  cost  ten  times  more  than  a  natural  attenuation  alternative  (Alternative  1-2). 
The  cost  of  active  remediation  of  groundwater  and  soil  is  not  justified  for  the  relatively  low  levels 
of  contamination  at  Site  1 . 
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4.4  ANALYSIS  OF  ALTERNATIVES  FOR  SITE  3 

Remedial  Action  alternatives  for  Site  3  are  presented  below.  Table  4-5  summarizes  the  results  of 
the  analysis  for  the  Site  3  alternatives. 

4.4.1  Alternative  3>1:  No  Action 

The  no  action  alternative  serves  as  a  baseline  for  comparison  with  other  remedial  alternatives. 
Under  this  alternatives,  no  remedial  actions  will  be  performed  at  Site  3  to  contain  or  reduce  the 
constituents  detected  in  soil  or  groundwater.  An  assessment  of  Alternative  3-1  follows: 

4.4.1. 1  Short-Term  Effectiveness.  The  soil  at  Site  3  has  been  shown  to  be  protective  of 
groundwater  since  none  of  the  constituents  detected  in  the  soil  samples  were  detected  in 
groundwater  samples  at  levels  exceeding  of  Industrial  Drinking  Water  Values  in  the  most  recent 
(1993)  groundwater  sampling.  In  addition,  none  of  the  constituents  in  the  soil  samples  were 
detected  at  concentrations  exceeding  Industrial  Direct  Contact  Values.  None  of  the  detections  in 
the  most  recent  (1993)  groundwater  samples  were  in  excess  of  Industrial  Drinking  Water  Values. 
Therefore,  the  no  action  alternative  wfll  be  effective  in  the  short-term  in  protecting  human  health 
and  the  environment. 

4.4.1.2  Long-Term  Effectiveness.  Since  this  site  currently  poses  no  threat  to  human  health  or 
the  environment,  the  no  action  alternative  will  be  effective  in  the  long-term  and  will  meet  the 
RAOs  established  for  groundwater  and  soil. 

4. 4.1. 3  Overall  Protection  of  Human  Health  and  the  Environment.  Based  on  the  data 
presented  in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  issues  at  this 
site.  Therefore,  the  no  action  alternative  will  be  effective  in  the  overall  protection  of  human 
health  and  the  environment. 
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TABLE  4-5 

Comparative  Analysis  of  Remedial  Alternatives  for  Site  3 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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4.4.1.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  3-1  and  the 
availabihty  of  the  goods  and  services  needed  to  implement  it  are  as  follows:  ' 

4.4.1.4.1  Technical  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4. 4.1. 4.2  Administrative  Feasibility.  There  are  no  actions  to  implement  imder  this 
alternative. 

4.4.1.4.3  Availability  of  Services  and  Materials.  No  construction  materials  or 
contracting  services  will  be  required  to  implement  this  alternative. 

4.4.1.5  Cost.  There  is  no  cost  associated  with  this  alternative. 

4.4.1.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  no  action  alternative  will  not  result 
in  the  reduction  of  toxicity,  mobility,  or  volume.  Based  on  the  information  presented  in  the  RI 
Report,  there  is  currently  no  need  to  reduce  the  toxicity,  mobility,  or  volume  of  the  constituents 
detected  in  the  soil  and  groundwater  at  this  site  because  there  are  currently  no  concerns 
associated  with  the  detected  levels. 

4. 4.1. 7  Compliance  with  ARARs.  Since  the  soil  has  been  shown  to  be  protective  of 
groundwater  and  there  were  no  constituents  detected  at  concentrations  exceeding  the  Industrial 
Direct  Contact  Values,  the  soil  currently  meets  ARARs.  The  groundwater  meets  ARARs  since 
the  most  recent  round  of  groundwater  sampling  (1993)  detected  no  constituents  at  concentrations 
exceeding  Industrial  Drinking  Water  Values. 

4.4.2  Alternative  3-2:  Limited  Action  (Natural  Attenuation  and  Monitoring) 

Based  on  the  field  data  presented  in  the  RI  Report,  this  site  currently  poses  no  risk  to  human 
health  or  the  environment.  Under  the  limited  action  alternative,  additional  monitoring  will  be 
completed  to  support  and  confirm  the  information  in  the  RI  Report.  This  alternative  will  include 
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three  additional  roxmds  of  groundwater  sampling  to  be  completed  in  5  years.  This  alternative  will 
also  include  institutional  controls  to  prevent  groundwater  use  until  the  three  rounds  of  sampling 
are  complete.  A  five-year  review  will  then  be  completed  to  evaluate  the  site.  An  assessment  of 
Alternative  3-2  follows: 

4.4.2.1  Short-Term  Effectiveness.  The  limited  action  alternative  will  be  effective  in  the  short¬ 
term  in  protecting  human  health  and  the  environment.  The  soil  at  Site  3  has  been  shown  to  be 
protective  of  groundwater  because  there  were  no  constituents  detected  in  the  soil  samples  at 
concentrations  exceeding  Industrial  Direct  Contact  Values.  In  addition,  none  of  the  constituents 
detected  in  the  1993  groundwater  samples  were  at  concentrations  exceeding  Industrial  Drinking 
Water  Values.  The  institutional  controls  will  ensure  that  groundwater  is  not  used  until  the 
monitoring  in  this  alternative  is  complete. 

4.4.2.2  Long-Tenn  Effectiveness.  Since  this  site  currently  poses  no  threat  to  human  health  or 
the  environment,  the  hmited  action  alternative  will  be  effective  in  the  long-term  and  will  meet  the 
RAOs  established  for  groundwater  and  soil.  Three  additional  rounds  of  confirmatory 
groundwater  sampling  will  be  completed  to  support  the  1993  results  and  confirm  that  there  is  ho 
groundwater  contamination  at  this  site. 

4.4.2.3  Overall  Protection  of  Human  Health  and  the  Environment.  Based  on  the  data 
presented  in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  issues  at  this 
site.  Therefore,  the  limited  action  alternative  will  be  effective  in  the  overall  protection  of  human 
health  and  the  environment.  Institutional  controls  will  ensure  that  groundwater  is  not  used  until 
the  additional  sampling  is  completed  to  support  the  1993  RI  groxmdwater  sampling. 
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4.4.2.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  3-2  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: ' 

4.4.2.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  review  required  for  this 
alternative  are  easily  implemented. 

4.4.2.4.2  Administrative  Feasibility.  Administrative  management  is  associated  with  the 
alternative  until  monitoring  activities  are  completed. 

4.4.2.4.3  Availability  of  Services  and  Materials.  No  construction  materials  are  needed 
for  this  alternative.  Contractor  services  are  readily  available  to  complete  the  monitoring  and  the 
five-year  review. 

4.4.2.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-6.  Assuming  a 
7  percent  discount  rate,  the  five-year,  present-worth  cost  for  this  alternative  is  $42,276  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-2. 

4.4.2.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  limited  action  alternative  will  not 
result  in  active  reduction  of  toxicity,  mobility,  or  volume.  Based  on  the  information  presented  in 
the  RI  Report,  there  is  currently  no  need  to  reduce  the  toxicity,  mobility,  or  volume  of  the 
constituents  detected  in  the  soil  and  groundwater  at  this  site  because  there  is  currently  no 
concerns  associated  with  the  detected  levels. 

4.4.2.7  Compliance  with  ARARs.  Since  the  soil  has  been  shown  to  be  protective  of 
groundwater  and  there  were  no  constituents  detected  at  levels  exceeding  Industrial  Direct  Contact 
Values,  the  soil  meets  ARARs.  The  groundwater  meets  ARARs  since  the  most  recent  round  of 
groundwater  sampling  (1993)  detected  no  constituents  at  levels  exceeding  the  Industrial  Drinking 
Water  Values. 
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TABLE  4-6 

Cost  Estimate  for  Alternative  3-2:  Limited  Action 
Alpena  Combat  Readiness  Training  Center 


Alpena,  Michigan 

ITEM/DESCRIPHON 

QUANTITY  UNIT  UNIT  COST 

TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS 

Institutional  Controls  (a) 

1  lump  sum 

$10,000 

PRE-DESIGN  ACnVmES 

Work  Plan/Sampling  Plan  (b) 

1  lump  sum 

$4,000 

INDIRECT  CAPITAL  COSTS 

Contingency  (a) 

1  lump  sum 

$5,000 

TOTAL  CAPITAL  COSTS 

$19,000 

MONITORING  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1  lump  sum 

$8,000 

TOTAL  ANNUAL  COSTS 

$8,000 

UVE-YEAR  COSTS 

Planning 

1  lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1  lump  sum 

$3,000 

Report  Preparation 

1  lump  sum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $5,000 

PRESENT  WORTH 


Interest  Rate  7% 

Replacement  Interval  5  years 

TOTAL  PRESENT  WORTH 


$42,276 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-2. 
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4.4.3  Comparative  Analysis  of  Site  3  Alternatives 

Alternative  3-1  is  the  most  appropriate  choice  for  Site  3.  The  no  action  alternative 
(Alternative  3-1)  will  be  protective  of  human  health  and  the  environment  for  Site  3.  This 
alternative  will  meet  RAOs  and  ARARs  established  for  groundwater  and  sod.  Based  on  the 
information  presented  in  the  RJ  Report,  Site  3  currently  poses  no  human  health  or  environmental 
concerns.  Levels  of  constituents  detected  in  the  soil  samples  did  not  exceed  the  Industrial  Direct 
Contact  Values.  The  soil  has  been  shown  to  be  protective  of  groundwater  since  none  of  the 
constituents  detected  in  the  soil  were  detected  at  concentrations  exceeding  Industrial  Drinking 
Water  Values  during  the  most  recent  groundwater  sampling.  There  have  been  a  total  of  four 
rounds  (1987,  1988,  1991,  and  1993)  of  groundwater  sampling.  During  the  first  three  rounds  of 
sampling,  manganese  was  the  only  constituent  detected  at  concentrations  in  excess  of  regulatory 
limits.  During  the  1993  sampling,  there  were  no  constituents  detected  in  excess  of  Industrial 
Drinking  Water  Values. 

The  limited  action  alternative  (Alternative  3-2)  will  provide  additional  groundwater  monitoring 
for  Site  3.  This  alternative,  like  Alternative  3-1,  will  be  protective  of  human  health  and  the 
environment.  Alternative  3-2  will  meet  RAOs  and  ARARs  established  for  groundwater  and  sod. 
Based  on  the  information  presented  in  the  RI  Report,  Site  3  currently  poses  no  human  health  or 
environmental  concerns.  There  are  sufficient  sampling  data  to  support  Site  3.  Therefore, 
additional  sampling  is  not  necessary. 


4-30 


4.5  Individual  Analysis  of  Alternatives  for  Site  5 

Remedial  Action  alternatives  for  Site  5  are  presented  below.  Table  4-7  summarizes  the  results  of 
the  analysis  for  the  Site  5  alternatives. 

4.5.1  Alternative  5-1:  No  Action 

The  no  action  alternative  serves  as  a  baseline  for  comparison  with  other  remedial  alternatives. 
Under  this  alternative,  no  remedial  actions  will  be  performed  at  Site  5  to  contain  or  reduce  the 
constituents  detected  in  the  groundwater  and  soil.  An  assessment  of  Alternative  5-1  follows: 

4.5. 1.1  Short-Term  Effectiveness.  This  alternative  will  not  be  effective  in  the  short-term  in 
preventing  human  exposure  to  the  groundwater  contamination  at  the  site  or  in  determining  the 
extent  of  the  benzene  contamination. 

4.5.1.2  Long-Term  Effectiveness.  This  alternative  will  be  ineffective  over  the  long-term.  The 
no  action  alternative  will  not  meet  the  groundwater  RAOs  presented  in  Section  2.3.  There  may 
be  natural  attenuation  of  the  benzene  in  the  groundwater,  but  this  alternative  will  not  provide  any 
means  to  monitor  or  assess  the  attenuation.  Although  groundwater  is  not  currently  used  at  the 
Alpena  CRTC  and  future  use  is  not  anticipated,  this  alternative  offers  no  institutional  controls  to 
guarantee  that  groundwater  is  not  used  in  the  future. 

4.5.1.3  Overall  Protection  of  Human  Health  and  the  Environment.  Under  this  alternative, 
no  action  will  be  taken  to  reduce  the  potential  for  human  exposure  or  to  protect  the  environment. 

4.5.1. 4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  5-1  and  the 
availabihty  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.5.1.4.1  Technical  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 


4-31 


s  t « 


S  I  I 

I  -  I 

^  2  g 


<  5b- 


Cu  O 
y?  -rt  ^ 

•S  « 

•?  e  g 
•a  2  s 

^  c/3  O4 


4> 

> 

^  jSi  ^ 
O  i:  a 

s  s  ^ 

'3  .s  > 

s  ^ 


a  B  e 


o  P  P 
e  O  ^ 

<5  5b8 


s 

§  b  "S 

5P  «  S 

§  .A  !■ 

s  IS  c 

I  g  ^ 

s 

«)  •r' 

■P  h 

■S  s  ^ 
s  e  -a 

T3  O  > 
<62 


g  6  •? 

6.  d  S 


3  gj  a 
^  -e  §. 


I  i  i 

^  ^  -H 

Q  5  6 


1 

2  'S 
^  2 
w  ‘S 

§1 

*3  ^ 

O  c  22 
<  -a  0 
"O  ca  a 
a  3  .2 

•-  g  fi 

^1.1  S  I 

iAI^  <  (2 


g 

S  c« 
«  3  Q 

S-'^  ^ 
lll 

Sl^ 

« is 

(S  5b^ 


s§ 

1^1 
a  -55  OT 

S  2  ^ 

i3  «  •§ 

Ui  >  3 

a  3  o 
§  ^  5b 
"o  5  5 

§3^ 

5  2S 


3  a  . 
«  'S  a 

2  g  I 

•|  ^  S 

g  3  a 

I— <  c/3  CL) 

^2.§ 


§  2  I 

i 

w)iA  ^ 
S  ^  <l> 


c  .aa 
o  9 


</3  jg  *P 

^  S  ® 

sis 

Q  a  2 


o^  r- 

s  a 

^  2  o^ 
as  o 


li^lS  H 


4-32 


TABLE  4-7  (Continued) 

Comparative  Analysis  of  Remedial  Alternatives  for  Site  5 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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4.5.1.4.2  Administrative  FeasibiKty.  There  are  no  actions  to  implement  under  this 
alternative. 

4.5.1.4.3  Availability  of  Services  and  Materials.  No  construction  materials  or 
contracting  services  will  be  required  to  implement  this  alternative. 

4.5.1.5  Cost.  There  is  no  cost  associated  with  this  alternative. 

4.5.1. 6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  no  action  alternative  will  not  result 
in  a  reduction  of  toxicity,  mobility,  or  volume  of  contaminants.  There  may  be  natural  attenuation 
of  groimdwater  contaminant  levels,  but  the  no  action  alternative  will  not  provide  any  means  for 
monitoring  the  attenuation.  Based  on  current  information,  there  is  no  need  to  reduce  the  mobility, 
toxicity,  or  volume  of  the  constituents  detected  in  the  soil. 

4.5.1.7  Compliance  with  ARARs.  The  no  action  alternative  will  not  meet  groundwater  ARARs 
for  this  site.  Since  the  sod  has  been  shown  to  be  protective  of  groundwater  and  constituents  were 
not  detected  at  levels  exceeding  the  Industrial  Direct  Contact  Values,  the  soil  currently  meets 
ARARs. 

4.5.2  Alternative  5-2:  Limited  Action  (Natural  Attenuation,  Monitoring,  and  Restrictions) 

Under  the  limited  action  alternative,  the  groundwater  contaminants  will  not  be  contained  or 
treated,  but  rather  monitored  as  they  naturally  attenuate.  Based  on  the  RI  Report  data.  Site  5  soil 
has  been  shown  to  be  protective  of  groundwater.  In  addition,  the  soil  at  Site  5  does  not  pose  a 
human  health  risk.  Therefore,  the  Site  5  soils  do  not  require  remediation.  Initially,  this  alternative 
will  include  pre-design  activities  to  verify  the  extent  of  the  groundwater  contamination. 
Institutional  controls  will  be  used  to  prevent  the  use  of  the  groundwater  until  the  contamination  is 
detected  in  concentrations  below  cleanup  levels.  Monitoring  of  groundwater  will  track  the 
natural  attenuation  of  the  contaminants.  It  is  expected  that  this  alternative  will  require  10  years 
for  the  natural  attenuation  of  the  groundwater  contaminants  to  levels  below  regulatory  limits. 
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Five-year  reviews  will  be  completed  during  the  10  years.  An  assessment  of  Alternative  5-2 
follows: 

4.5.2.1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
likelihood  of  human  exposure  to  groundwater  contamination  at  the  site  during  remediation 
activities.  Groundwater  is  not  currently  used  and  is  not  planned  for  future  use  as  a  drinking 
source;  therefore,  groundwater  use  should  not  be  an  issue.  Based  on  the  information  presented  in 
the  RI  Report,  there  are  currently  no  human  health  or  environmental  concerns  associated  with  the 
soils  at  this  site. 

4.5.2.2  Long-Term  Effectiveness.  This  alternative  will  be  effective  over  the  long-term  for 
addressing  the  benzene  in  the  groundwater,  if  it  can  be  determined  that  it  is  not  migrating  away 
from  Site  5.  The  likely  source  of  the  benzene  is  due  to  past  operational  practices  at  the  site. 
Since  these  operational  practices  are  no  longer  used,  it  is  inferred  that  there  is  no  longer  a  source 
of  benzene.  Groundwater  results  from  1987  to  1993  for  monitoring  well  SF5MW1  show  a 
general  decline  in  the  levels  of  benzene  in  the  groundwater.  Benzene  is  readily  biodegradable, 
thus  it  is  expected  that  the  benzene  is  naturally  attenuating. 

The  limited  action  alternative  will  meet  the  groundwater  RAOs  presented  in  Section  2.3  if  pre¬ 
design  sampling  shows  that  the  benzene  is  attenuating.  In  addition,  this  alternative  wiU  meet  the 
RAOs  established  for  the  sod. 

4.5.2.3  Overall  Protection  of  Human  Health  and  the  Environment.  Once  the  natural 
attenuation  of  the  benzene  is  complete,  there  will  be  no  human  health  or  environmental  concerns 
at  this  site. 
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4.5.2.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  5-2  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows:  ■ 

4.5.2.4.1  Technical  Feasibility.  AU  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  reviews  required  for  this 
alternative  are  easily  implemented. 

4.5.2.4.2  Administrative  Feasibility.  Administration  management  is  associated  with  the 
alternative  while  the  attenuation  is  being  monitored.  Institutional  controls  are  easily  implemented 
as  the  MIANG  has  exclusive  use  of  the  property. 

4.5.2.4.3  Availability  of  Services  and  Materials.  Materials  are  readily  available  for  the 
installation  of  additional  monitoring  wells.  Contractor  services  are  readily  available  to  complete 
additional  sampling  activities,  monitoring,  and  the  five-year  reviews. 

4.5.2.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-8  Assuming  a  7 
percent  discount  rate,  the  10-year,  present-worth  cost  for  this  alternative  is  $93,406  (-30  to  +50 
percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-3. 

4.5.2.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  limited  action  alternative  will  not 
actively  reduce  the  toxicity,  mobility,  or  volume  of  the  groundwater  contaminants  in  the  short¬ 
term.  As  the  natural  attenuation  occurs,  there  wiU  be  a  reduction  in  the  toxicity,  mobility,  and 
volume  of  the  contaminants.  Groundwater  sampling  will  allow  for  the  tracking  of  the  constituents 
in  the  groundwater  as  the  natural  attenuation  process  occurs.  Based  on  current  information,  there 
is  no  need  to  reduce  toxicity,  mobility,  or  volume  of  the  constituents  detected  in  the  soil. 

4.5.2.7  Compliance  with  ARARs.  This  alternative  will  meet  groundwater  ARARs  when 
constituents  in  the  groundwater  have  attenuated  by  natural  processes  to  appropriate  levels.  Since 
the  soil  has  been  shown  to  be  protective  of  groundwater,  and  there  were  no  constituents  detected 
at  levels  exceeding  Industrial  Direct  Contact  Values,  the  soil  currently  meets  ARARs. 
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TABLE  4-8 

Cost  Estimate  for  Alternative  5-2:  Limited  Action 
Alpena  Combat  Readiness  Training  Center 


Alpena,  Michigan 

ITEM/DESCRIPnON 

QUANTITY  UNIT  UNIT  COST 

TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS  (DDC) 

Institutional  Controls  (a) 

1  lump  sum 

$10,000 

PRE-DESIGN  ACTIVITIES 

Work  Plans/Sampling  Plans  (j) 

1  lump  sum 

$4,000 

Well  Installation  (b) 

1  lump  sum 

$3,500 

Groundwater  Sampling  (g) 

1  lump  sum 

$8,000 

INDIRECT  CAPITAL  COSTS 

Contingency  (a) 

1  lump  sum 

$5,000 

TOTAL  CAPITAL  COSTS  \ 

$30,500 

ANNUAL  MONITORING/O&M  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1  yearly 

$8,000 

TOTAL  ANNUAL  COSTS  [ 

$8,000  1 

FIVE-YEAR  COSTS 

Planning 

1  lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1  lump  sum 

$3,500 

Report  Preparation 

1  lump  sum 

$1,500 

FIVE  YEAR  REVIEW  COSTS  [ 

$5,500 

PRESENT  WORTH 

Interest  Rate  1% 

Replacement  Interval  10  years  (o) 

TOTAL  PRESENT  WORTH  [ 

$93,406 

Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-3. 
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4.5.3  Alternative  5-3:  In-situ  Groundwater  Treatment  (Air-Sparging) 

Alternative  5-3  will  include  treatment  of  the  groundwater,  with  no  treatment  action  for  the  soil. 
Based  on  the  RI  Report  data,  Site  5  soil  has  been  shown  to  be  protective  of  groundwater  since 
none  of  the  constituents  detected  in  the  soil  samples  were  detected  in  the  groundwater  at 
concentrations  exceeding  Industrial  Drinking  Water  Values.  In  addition,  the  soil  at  Site  5  does 
not  pose  a  human  health  risk.  Therefore,  the  Site  5  soils  do  not  require  remediation. 

This  alternative  includes  in-situ  treatment  of  the  hydrocarbons  in  groundwater  using  naturally 
occurring  microbes.  Air-sparging  uses  air  to  provide  the  oxygen  necessary  for  bacteria  and  other 
hydrocarbon-destroying  microbes  to  reproduce.  The  soil  temperatures  and  pH  at  Site  5  are  within 
the  ranges  required  to  maintain  such  populations.  Shallow  wells  will  be  placed  in  the 
contaminated  aquifer.  A  small  blower  or  compressor  will  provide  the  air.  The  air  is  injected  at  an 
rate  optimal  for  microbial  use,  while  not  high  enough  to  cause  active  volatilization  of  the  benzene. 
Groundwater  monitoring  will  assess  the  effectiveness  of  the  bio-degradation.  Institutional 
controls  will  be  used  to  prevent  the  use  of  groundwater  until  the  contaminants  are  detected  at 
concentrations  below  regulatory  limits.  It  is  expected  that  this  alternative  will  require  10  years  to 
remediate  the  site.  In  addition,  this  alternative  will  include  five-year  review  of  the  site  following 
remediation.  Pre-design  activities  for  this  alternative  include  sampling  activities  to  verify  the 
extent  of  the  groundwater  contamination.  Additional  pre-design  activities  will  include  a  pilot  test 
for  the  air-sparging  system.  An  assessment  of  Atemative  5-3  follows: 

4.5.3.1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
likelihood  of  human  exposure  to  groundwater  contamination  at  the  site  during  remediation 
activities.  Groundwater  is  currently  not  used  and  is  not  planned  for  future  use  as  a  drinking  water 
source;  therefore,  groundwater  use  should  not  be  an  issue.  Based  on  the  information  presented  in 
the  RI  Report,  there  are  currently  no  human  health  or  environmental  concerns  associated  with  the 
soil  at  this  site. 

4.5.3.2.  Long-Term  Effectiveness.  This  alternative  will  be  effective  over  the  long-term  in 
treating  contamination  at  the  site  and  preventing  risks  to  human  health  and  the  environment. 
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4.5.3.3  Overall  Protection  of  Human  Health  and  the  Environment.  The  active  bio¬ 
degradation  of  the  organic  groundwater  contaminants  will  provide  overall  protection  of  human 
health  and  the  environment. 

4.5.3.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  5-3  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.5.3.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  reviews  required  for  this 
alternative  are  easily  implemented. 

4.5.3.4.2  Administrative  Feasibility.  Institutional  controls  are  easily  implemented  as  the 
MIANG  has  exclusive  use  of  the  property. 

4.5.3.4.3  Availability  of  Services  and  Materials.  Materials  are  readily  available  for  the 
installation  of  the  air-sparge  system  and  associated  equipment.  Contractor  services  are  readily 
available  to  complete  the  sampling,  the  installation  and  O&M  of  the  air-sparge  system,  the 
monitoring,  and  the  five-year  review. 

4.5.3.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-9.  Assuming  a 
7  percent  discount  rate,  the  ten-year,  present-worth  cost  for  this  alternative  is  $272,998  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-3. 

4.5.3.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  Air-sparging  will  result  in  the  reduction 
of  toxicity,  mobility,  or  volume  of  organic  contaminants  in  the  groundwater.  Based  on  current 
information,  there  is  no  need  to  reduce  the  toxicity,  mobility,  or  volume  of  constituents  detected 
in  the  soil. 
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TABLE  4-9 

Cost  Estimate  for  Alternative  5-3:  In-situ  Groundwater  Treatment 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCMPTION 

QUANTITY 

UNIT  UNIT  COST  TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS 

Institutional  Controls  (a) 

1 

lump  sum 

$10,000 

PRE-DESIGN  ACUVmES 

Work  Plans/Sampling  Plans  (j) 

1 

lump  sum 

$4,000 

Well  Installation  (b) 

1 

lump  sum 

$3,500 

Groundwater  Sampling  (g) 

1 

lump  sum 

$8,000 

Pilot  Scale  Testing 

1 

lump  sum 

$10,000 

BIO-SPARGING  TREATMENT  (Equipment  and  Construction  Costs  Included)  (e) 

Sparge  Blower  Package 

1 

lump  sum  $5,000  $5,000 

Mechanical  Installation 

1 

lumpsum  $11,300  $11,300 

Electrical  Installation 

1 

lump  sum  $3,300  $3,300 

Building  Installation 

1 

lumpsum  $1,350  $1,350 

Sparge  Well  Installation  (n) 

30 

wells 

$600  $18,000 

Trenching  and  Underground  Piping 

900 

ft 

$11  $9,900 

Mobilization/Demobilization  (k) 

5%  of  Equipment  and  Construction  Cost 

$2,443 

DIRECT  CAPITAL  COSTS  (DCC) 

1  $86,793 

INDIRECT  CAPITAL  COSTS 

Engineering 

6%  of  DCC 

$5,208 

Construction  Oversight/Technical  Support 

15%  of  DCC 

$13,019 

Permitting 

8%  of  DCC 

$6,943 

Contingency 

20%  of  DCC 

$17,359 

• 

INDIRECT  CAPITAL  COSTS 

I  $42,528  1 

TOTAL  CAPITAL  COSTS 

$129,321 

ANNUAL  O&M  COSTS 


MONITORING 


Groundwater  Monitoring  (c) 

1  yearly 

$8,000 

GROUNDWATER  TREATMENT 

Treatment  Costs  (i) 

1  yearly 

$1,500 

Maintenance  Costs  (h) 

1  yearly 

$10,000 

TOTAL  ANNUAL  COSTS 

$19,500 

4-40 


TABLE  4-9  (continued) 

Cost  Estimate  for  Alternative  5-3:  In-situ  Groundwater  Treatment 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESaUPTION 

QUANTITY 

UNIT 

UNIT  COST 

TOTAL  COST 

FIVE-YEAR  COSTS 

Planning 

1 

lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1 

lump  sum 

$3,500 

Report  Preparation 

1 

lump  sum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

[I 

$5,500 

PRESENT  WORTH 

Interest  Rate  1% 

Replacement  Interval  10  years  (o) 

TOTAL  PRESENT  WORTH 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-3. 


$272,998 
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4.5.3.7  Compliance  with  ARARs.  As  the  organic  constituents  are  bio-degraded,  this  alternative 
will  meet  ARARs  for  the  groundwater.  Since  the  soil  has  been  shown  to  be  protective  of 
groundwater  and  there  were  no  constituents  detected  in  soil  samples  at  levels  exceeding  Industrial 
Direct  Contact  Values,  the  soil  currently  meets  ARARs. 

4.5.4  Alternative  5-4:  Aboveground  Groundwater  Treatment  (Air  Stripping) 

Alternative  5-4  includes  treatment  of  the  groundwater,  but  no  treatment  action  for  the  soil.  Based 
on  the  RI  Report  data.  Site  5  soil  has  been  shown  to  be  protective  of  groundwater  since  none  of 
the  constituents  detected  in  the  soil  samples  were  detected  in  the  groundwater  at  levels  exceeding 
Industrial  Drinking  Water  Values.  In  addition,  the  soil  at  Site  5  does  not  pose  a  human  health 
risk.  Therefore,  the  Site  5  soils  do  not  require  remediation. 

Alternative  5-4  uses  an  air  stripper  to  remove  benzene  from  the  groundwater  at  Site  5. 
Groundwater  will  be  extracted  using  groundwater  extraction  wells.  Once  extracted,  the 
groundwater  will  be  pumped  to  an  air  stripper.  Both  the  influent  and  effluent  of  the  treatment 
system  are  monitored  and  analyzed  regularly.  The  treated  groundwater  is  then  reinjected  into  the 
aquifer.  Groundwater  modeling  is  required  prior  to  design  to  determine  the  exact  placement  of 
the  extraction  weUs  and  the  reinjection  wells.  Additional  pre-design  activities  will  include 
sampling  to  verify  the  extent  of  the  contamination  and  a  system  pumping  test.  Based  on 
hydrogeologic  information  presented  in  the  RI  Report  and  professional  experience  in  designing 
groundwater  extraction  systems  at  sites  with  similar  hydrogeological  characteristics,  the 
estimated  total  groundwater  extraction  rate  is  between  5  and  15  gpm.  Groundwater  wiU  be 
monitored  annually  to  assess  the  performance  of  the  air  stripping  system.  Institutional  controls 
will  be  used  to  prevent  the  use  of  groundwater  until  impacts  are  detected  at  concentrations  below 
ARARs.  It  is  expected  that  this  alternative  will  require  10  years  to  remediate  contamination  to 
levels  below  the  regulatory  limits.  During  remediation,  five-year  reviews  will  be  completed.  An 
assessment  of  Alternative  5-4  follows: 

4.5.4.1  Short-Term  Effectiveness.  Institutional  controls  wiU  be  effective  in  reducing  the 
likelihood  of  human  exposure  to  groundwater  contamination  at  the  site  during  remediation 
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activities.  Groundwater  is  currently  not  used  and  is  not  planned  for  future  use  as  a  drinking  water 
source.  Therefore,  groundwater  use  should  not  be  an  issue.  Based  on  the  information  presented 
in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  concerns  associated  with 
the  soil  at  this  site. 

4.5.4.2.  Long-Term  Effectiveness.  This  alternative  will  be  effective  over  the  long-term  in 
treating  contamination  at  the  site  and  preventing  risks  to  human  health  and  the  environment. 

4.5.4.3  Overall  Protection  of  Human  Health  and  the  Environment.  Remediation  of  the 
organic  groundwater  contamination  by  air  stripping  will  provide  overall  protection  of  human 
health  and  the  environment. 

4.5.4.4  Implementability.  The  technical  and  administrative  feasibility  of  Alternative  5-4  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.5.4.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  reviews  required  for  this 
alternative  are  easily  implemented. 

4.5.4.4.2  Administrative  Feasibility.  Institutional  controls  are  easily  implemented  as  the 
MIANG  has  exclusive  rights  to  the  property. 

4.5.4.4.3  Availability  of  Services  and  Materials.  Materials  are  readily  available  for  the 
installation  of  the  extraction  and  reinjection  weUs,  the  air  stripper,  and  associated  equipment. 
Contractor  services  are  readily  available  to  complete  the  sampling,  installation,  and  O&M  of  the 
air  stripping  system,  the  monitoring,  and  the  five-year  reviews. 

4.5.4.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-10.  Assuming  a 
7  percent  discount  rate,  the  10-year,  present- worth  cost  for  this  alternative  is  $446,996  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-3. 
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TABLE  4-10 

Cost  Estimate  for  Alternative  5-4:  Aboveground  Groundwater  Treatment 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION 

QUANTITY 

UNIT 

UNIT  COST 

TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS 

Institutional  Controls  (a) 

1 

lump  sum 

$10,000 

PRE-DESIGN  ACTIVrnES 

Work  Plans/Sampling  Plans  (j)  (1) 

1 

lump  sum 

$7,000 

Well  Installation  (b) 

1 

lump  sum 

$3,500 

Groundwater  Sampling  (g) 

1 

lump  sum 

$8,000 

Groundwater  Modeling  (d) 

1 

lump  sum 

$20,000 

Pumping  Testing 

1 

lump  sum 

$10,000 

AIR  STRIPPING  TREATMENT  ( Equipment  and  Construction  Cost)  (e) 

Air  Stripper  Package  1 

lump  sum 

$16,500 

$16,500 

Mechanical  Installation 

1 

lump  sum 

$10,100 

$10,100 

Electrical  Installation 

1 

lump  sum 

$8,800 

$8,800 

Building  Installation 

1 

lump  sum 

$12,000 

$12,000 

Extraction  and  Reinjection  Well  Installation 

1 

lump  sum 

$18,000 

$18,000 

Trenching  and  Underground  Piping 

400 

ft 

$36 

$14,400 

Mobilization/Demobilization  (k) 

5%  of  Equipment  and  Construction  Cost 

$3,990 

DIRECT  CAPITAL  COSTS  (DCC) 

[ 

$142,290 

INDIRECT  CAPITAL  COSTS 

Engineering 

Construction  Oversight/Technical  Support 
Permitting 

Contingency 

6%  of  DCC 
15%  of  DCC 

8%  of  DCC 
20%  of  DCC 

INDIRECT  CAPITAL  COSTS 

! 

$8,537 

$21,344 

$11,383 

$28,458 

$69,722 

TOTAL  CAPITAL  COSTS 

1 

$212,012 

ANNUAL  MONITORING/O&M  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1 

yearly 

$8,000 

GROUNDWATER  TREATMENT 

Treatment  Costs  (i) 

1 

yearly 

$7,500 

Influent/Effluent  Monitoring  (f) 

1 

yearly 

$5,000 

Maintenance  Costs  (h) 

1 

yearly 

$12,000 

TOTAL  ANNUAL 

COSTS 

$32,500 
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TABLE  4-10  (continued) 

Cost  Estimate  for  Alternative  5-4:  Aboveground  Groundwater  Treatment 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION 

QUANTITY 

UNIT  UNIT  COST  TOTAL  COST 

FIVE-YEAR  COSTS 

Planning 

1 

lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1 

lumpsum 

$3,500 

Report  Preparation 

1 

lump  sum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $5,500 

PRESENT  WORTH 


Interest  Rate  7% 

Replacement  Interval  10  years  (o) 

TOTAL  PRESENT  WORTH  \  $446,996 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-3. 
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4.5.4.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  Air  stripping  will  result  in  the  reduction 
of  toxicity,  mobility,  or  volume  of  organic  contaminants  in  the  groundwater.  Based  on  current 
information,  there  is  no  need  to  reduce  the  toxicity,  mobility,  or  volume  of  soil  constituents 
detected  in  the  soil. 

4.5.4.7  Compliance  with  ARARs.  Following  extraction  and  removal  of  the  organic 
constituents  from  the  groundwater,  this  alternative  wiU  meet  ARARs  for  groundwater.  Since  the 
soil  has  been  shown  to  be  protective  of  groundwater  and  there  were  no  constituents  detected  in 
soil  samples  at  levels  exceeding  Industrial  Direct  Contact  Values,  the  sod  currently  meets  ARARs. 

4.5.5  Comparative  Analysis  of  Site  5  Alternatives 

The  limited  action  alternative  (Alternative  5-2)  is  considered  the  alternative  of  choice. 
Alternative  5-2  (limited  action)  will  provide  overall  protection  of  human  health  and  the 
environment.  This  alternative  offers  the  most  cost  effective  remediation  of  the  groundwater 
contamination  at  Site  5.  The  hmited  action  alternative  wdl  be  protective  of  human  health  and  the 
environment.  Alternative  5-2  wdl  meet  RAOs  and  ARARs  established  for  groundwater  and  sod. 
Historical  groundwater  sampling  has  shown  a  decrease  in  the  benzene  groundwater  contamination 
over  time.  This  decrease  in  benzene  concentrations  indicates  that  attenuation  is  occurring  by 
natural  processes  at  the  Site  5.  Additional  groundwater  sampling  wdl  provide  information  to 
verify  the  extent  of  the  benzene  and  monitor  the  natural  attenuation.  Whde  the  natural  attenuation 
is  occurring,  institutional  controls  wdl  prevent  human  exposure  to  groundwater  impacts.  The 
limited  action  alternative  wdl  provide  an  equady  effective  and  less  expensive  option  than  the  other 
treatment  alternatives. 

Alternative  5-3  (in-situ  groundwater  treatment)  will  be  protective  of  human  health  and  the 
environment.  The  alternative  wdl  meet  the  RAOs  and  ARARs  for  groundwater  and  sod.  The 
cost  of  this  alternative  is  almost  three  times  that  of  the  limited  action  alternative. 

Alternative  5-4  (aboveground  groundwater  treatment  alternative)  wdl  be  protective  of  human 
health  and  the  environment.  The  alternative  wdl  meet  RAOs  and  ARARs  established  for 


4-46 


groundwater  and  soil.  The  aboveground  groundwater  treatment  alternative  is  equally  effective  in 
treating  the  groundwater  contamination  as  the  in-situ  groundwater  treatment  alternative.  The 
cost  of  this  alternative  is  approximately  six  times  more  expensive  than  the  limited  action 
alternative  and  more  than  2  times  the  cost  of  an  in-situ  treatment  alternative. 

The  no  action  alternative  (Alternative  5-1)  will  protect  human  health  and  the  environment.  This 
alternative  will  not  meet  all  ARARs  or  RAOs  and  will  not  be  considered  an  acceptable  alternative. 


4.6  ANALYSIS  OF  ALTERNATIVES  FOR  SITES  6  AND  7 

Remedial  action  alternatives  for  Sites  6  and  7  are  presented  below.  Table' 4-11  summarizes  the 
results  of  the  analysis  for  the  Sites  6  and  7  alternatives. 

4.6.1  Alternative  6/7-1:  No  Action 

The  no  action  alternative  serves  as  a  baseline  for  comparison  with  other  remedial  alternatives. 
Under  this  alternatives,  no  remedial  actions  will  be  performed  at  Sites  6  and  7  to  contain  or 
reduce  constituent  levels  detected  in  the  soil  or  groundwater.  An  assessment  of  Alternative  6/7-1 
follows: 

4.6.1. 1  Short-Term  Effectiveness.  The  soil  at  Sites  6  and  7  has  been  shown  to  be  protective  of 
groundwater  since  none  of  the  COPCs  detected  in  the  soil  samples  were  detected  in  groundwater 
samples  at  concentrations  exceeding  Industrial  Drinking  Water  Values.  Additionally,  none  of  the 
constituents  detected  in  the  soil  samples  were  at  concentrations  exceeding  Direct  Contract 
Values.  None  of  the  detections  in  the  most  recent  groundwater  samples  (1993)  were  at  levels 
exceeding  the  Industrial  Drinking  Water  Values.  Therefore,  the  no  action  alternative  is  effective 
in  the  short-term  in  protecting  human  health  and  the  environment. 

4.6.1. 2  Long-Term  Effectiveness.  Since  this  site  currently  poses  no  threat  to  human  health  or 
the  environment,  the  no  action  alternative  will  be  effective  in  the  long-term  and  will  meet  the 
RAOs  established  for  groundwater  and  soil. 

4.6.1. 3  Overall  Protection  of  Human  Health  and  the  Environment.  Based  on  the  data 
presented  in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  issues  at  this 
site.  Therefore,  the  no  action  alternative  will  be  effective  in  the  overall  protection  of  human 
health  and  the  environment. 
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4.6.1.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  6/7-1  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows:  ' 

4.6.1.4.1  Technical  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.6.1.4.2  Administrative  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.6.1.4.3  Availability  of  Services  and  Materials.  No  construction  materials  or 
contracting  services  will  be  required  to  implement  this  alternative. 

4.6.1. 5  Cost.  There  is  no  cost  associated  with  this  alternative. 

4.6.1. 6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  no  action  alternative  wiQ  not  result 
in  the  reduction  of  toxicity,  mobility,  or  volume  of  constituents.  Based  on  the  information 
presented  in  the  RI  Report,  there  is  currently  no  need  to  reduce  the  toxicity,  mobility,  or  volume 
of  the  constituents  detected  in  the  soil  and  groundwater  at  this  site  because  there  are  currently  no 
concerns  associated  with  the  detected  levels. 

4.6. 1.7  Compliance  with  ARARs.  Since  the  soils  have  been  shown  to  be  protective  of 
groundwater  and  there  were  no  constituents  detected  at  levels  exceeding  Industrial  Direct  Contact 
Values,  the  soil  currently  meets  ARARs.  The  groundwater  meets  ARARs  since  the  most  recent 
round  of  groundwater  sampling  (1993)  detected  no  constituents  at  levels  exceeding  Industrial 
Drinking  Water  Values. 

4.6.2  Alternative  6/7-2:  Limited  Action 

Based  on  the  field  data  presented  in  the  RI  Report,  this  site  currently  poses  no  risk  to  human 
health  or  the  environment.  Under  the  limited  action  alternative,  additional  monitoring  will  be 
completed  to  support  and  confirm  the  information  in  the  RI  Report.  This  alternative  includes 
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three  additional  rounds  of  sampling  to  be  completed  in  a  5  year  period.  This  alternative  also 
includes  institutional  controls  to  prevent  groundwater  use  until  the  three  rounds  of  sampling  are 
complete.  A  five-year  review  wiU  then  be  completed  to  assess  the  site.  An  assessment  of 
Alternative  6/7-2  follows: 

4.6.2.1  Short-Term  Effectiveness.  The  soil  at  Sites  6  and  7  has  been  shown  to  be  protective  of 
groundwater  since  none  of  the  COPCs  detected  in  the  soil  samples  were  in  groundwater  samples 
at  levels  exceeding  Industrial  Drinking  Water  Values.  In  addition  none  of  the  constituents  in  the 
soil  samples  were  detected  at  concentrations  exceeding  Direct  Contract  Values.  None  of  the 
detected  concentrations  in  the  most  recent  groundwater  samples  (1993)  were  in  excess  of 
Industrial  Drinking  Water  Values.  Therefore,  the  limited  action  alternative  will  be  effective  in  the 
short-term  in  protecting  human  health  and  the  environment.  The  institutional  controls  wiU  ensure 
that  the  groundwater  is  not  used  until  the  monitoring  in  this  alternative  is  complete. 

4.6.2.2  Long-Term  Effectiveness.  Since  this  site  currently  poses  no  threat  to  human  health  or 
the  environment,  the  limited  action  alternative  will  be  effective  in  the  long-term  and  meets  the 
RAOs  established  for  groundwater  and  soil.  Three  additional  rounds  of  groundwater  sampling 
will  be  completed  to  support  the  1993  results  and  confirm  that  there  is  no  groundwater 
contamination  at  this  site. 

4.6.2.3  Overall  Protection  of  Human  Health  and  the  Environment.  Based  on  the  data 
presented  in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  issues  at  this 
site.  Therefore,  the  limited  action  alternative  wiU  be  effective  in  the  overall  protection  of  human 
health  and  the  environment.  Institutional  controls  will  ensure  that  groundwater  is  not  used  until 
the  additional  sampling  is  completed  to  support  the  1993  sampling  results. 
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4.6.2.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  6/7-2  and  the 
availabihty  of  the  goods  and  services  needed  to  implement  it  are  as  follows:  ■ 

4.6.2.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  review  required  for  this 
alternative  are  easily  implemented. 

4.6.2.4.2  Administrative  Feasibility.  Administration  management  is  associated  with  the 
alternative  while  the  attenuation  is  being  monitored.  Institutional  controls  are  easily  implemented 
as  the  MIANG  has  exclusive  use  of  the  property. 

4.6.2.4.3  Availability  of  Services  and  Materials.  No  construction  materials  are  needed 
for  this  alternative.  Contractor  services  are  readily  available  to  complete  the  monitoring  and  the 
five-year  review. 

4.6.2.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-12.  Assuming  a 
7  percent  discount  rate,  the  five-year,  present- worth  cost  for  this  alternative  is  $42,276  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-4. 

4.6.2.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  limited  action  alternative  will  not 
result  in  active  reduction  of  toxicity,  mobility,  or  volume  of  constituents.  Based  on  the 
information  presented  in  the  R1  Report,  there  is  currently  no  need  to  reduce  the  toxicity,  mobility, 
or  volume  of  the  constituents  detected  in  the  soil  and  groundwater  at  this  site,  because  there  is 
currently  no  concerns  associated  with  the  detected  levels. 

4.6.2.7  Compliance  with  ARARs.  Since  the  soils  have  been  shown  to  be  protective  of 
groundwater  and  there  were  no  constituents  detected  at  levels  exceeding  Industrial  Direct  Contact 
Values,  the  soil  meets  ARARs.  The  groundwater  meets  ARARs  since  the  most  recent  (1993) 
round  of  groundwater  sampling  detected  no  constituents  at  levels  exceeding  the  Industrial 
Drinking  Water  Values. 
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TABLE  4-12 

Cost  Estimate  for  Alternative  6/7-2:  Limited  Action 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


1 

ITEM/DESCRIPTION 

QUANTITY 

UNIT 

UNIT  COST 

TOTAL  COST 

1 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS 

Institutional  Controls  (a) 

1 

lump  sum 

$10,000 

PRE-DESIGN  ACnvmES 

Work  Plan/Sampling  Plan  (b) 

1 

lump  sum 

$4,000 

INDIRECT  CAPITAL  COSTS 

Contingency  (a) 

1 

lump  sum 

$5,000 

TOTAL  CAPITAL  COSTS 

$19,000 

1 

MONITORING  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1 

lump  sum 

$8,000 

TOTAL  ANNUAL  COSTS 

$8,000 

FIVE-YEAR  COSTS 

Planning 

1 

lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1 

lump  sum 

$3,000 

Report  Preparation 

1 

lump  sum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $5,000 

PRESENT  WORTH 


Interest  Rate  1% 

Replacement  Interval  5  years 

TOTAL  PRESENT  WORTH  P  $42,276 

Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-4. 
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4.6.3  Comparative  Analysis  of  Site  6  and  7  Alternatives 

Alternative  6/7-2  is  considered  the  alternative  of  choice  for  Sites  6  and  7.  Alternative  6/7-2 
(limited  action)  will  provide  overall  protection  of  human  health  and  the  environment.  The  limited 
action  alternative  will  meet  the  RAOs  and  ARARs  for  soil  and  groundwater  at  Sites  6  and  7.  The 
soil  has  been  shown  to  be  protective  of  groundwater  since  the  COPCs  detected  in  the  soil  samples 
were  not  detected  at  levels  exceeding  Industrial  Drinking  Water  Values  in  groundwater  samples 
from  the  sites.  There  have  been  four  rounds  of  groundwater  sampling  at  the  sites.  The  most 
recent  round  of  sampling  (1993)  showed  no  detections  at  levels  in  excess  of  the  Industrial 
Drinking  Water  Values.  The  limited  action  alternative  will  continue  the  groundwater  monitoring 
by  completing  three  additional  rounds  of  sampling  to  verify  that  the  sites  pose  no  human  health  or 
environmental  concern. 

The  no  action  alternative  (Alternative  6/7-1)  will  meet  RAOs  and  ARARs  for  Site  6  and  7 
groimdwater  and  soil.  Even  though  the  site  meets  the  RAOs,  only  the  most  recent  round  of 
groundwater  sampling  showed  no  constituents  at  levels  exceeding  the  Industrial  Drinking  Water 
Values.  Due  to  the  historical  activities  that  occurred  at  these  sites,  it  will  be  reasonable  to 
complete  three  additional  rounds  of  sampling. 
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4.7  ANALYSIS  OF  ALTERNATIVES  FOR  SITE  8 

Remedial  action  alternatives  for  Site  8  are  presented  below.  Table  4-13  summarizes  the  results  of 
the  analysis  for  the  Site  8  alternatives. 

4.7.1  Alternative  8-1:  No  Action 

The  no  action  alternative  serves  as  a  baseline  for  comparison  with  other  remedial  alternatives. 
Under  this  alternatives,  no  remedial  actions  will  be  performed  at  Site  8.  The  data  presented  in  the 
RI  Report  indicate  that  the  soil  at  the  site  does  not  pose  a  risk  to  human  health  or  the 
environment.  In  addition,  the  four  rounds  of  groundwater  sampling  completed  at  the  site  detected 
no  constituents  at  concentrations  in  excess  of  the  Industrial  Drinking  Water  Values.  An 
assessment  of  Alternative  8-1  follows: 

4.7.1.1  Short-Term  Effectiveness.  The  soil  at  Site  8  has  been  shown  to  be  protective  of 
groundwater  since  none  of  the  COPCs  detected  in  the  soil  samples  were  detected  in  groundwater 
at  levels  exceeding  Industrial  Drinking  Water  Values  during  any  of  the  four  rounds  of 
groundwater  sampling  completed  at  the  site.  In  addition,  none  of  the  constituents  detected  in  the 
soil  samples  were  at  levels  exceeding  Direct  Contract  Values.  None  of  the  detections  in  the 
groundwater  samples  were  in  excess  of  Industrial  Drinking  Water  Values.  Therefore,  the  no 
action  alternative  will  be  effective  in  the  short-term  in  protecting  human  health  and  the 
environment. 

4.7.1. 2  Long-Term  Effectiveness.  Since  this  site  currently  poses  no  threat  to  human  health  or 
the  environment,  the  no  action  alternative  will  be  effective  in  the  long-term  and  wiU  meet  the 
RAOs  established  for  groundwater  and  soil.  The  four  rounds  of  groundwater  sampling  detected 
no  constituent  at  levels  exceeding  Industrial  Drinking  Water  Values.  The  four  groundwater 
sampling  rounds  completed  between  1987  and  1993  provide  adequate  support  of  the  site 
conditions.  Additional  sampling  is  not  necessary  at  this  site. 


TABLE  4-13 

Comparative  Analysis  of  Remedial  Alternatives  for  Site  8 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 
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4.7.1.3  Overall  Protection  of  Human  Health  and  the  Environment.  Based  on  the  data 
presented  in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  issues  at  this 
site.  Therefore,  the  no  action  alternative  will  be  effective  in  the  overall  protection  of  human 
health  and  the  environment 

4.7.1.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  8-1  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.7.1.4.1  Technical  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.7.1.4.2  Administrative  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.7.1.4.3  Availability  of  Services  and  Materials.  No  construction  materials  or 
contracting  services  will  be  required  to  implement  this  alternative. 

4.7.1.5  Cost.  There  is  no  cost  associated  with  this  alternative. 

4.7.1.6  Reduction  of  Toxicity,  MobiUty,  or  Volume.  The  no  action  alternative  will  not  result 
in  the  reduction  of  toxicity,  mobility,  or  volume  of  constituents.  Based  on  the  information 
presented  in  the  RI  Report,  there  is  currently  no  need  to  reduce  the  toxicity,  mobility,  or  volume 
of  the  constituents  detected  in  the  soil  and  groundwater  at  this  site,  because  there  are  currently  no 
concerns  associated  with  the  detected  levels. 

4.7.1. 7  Compliance  with  ARARs.  Since  the  soil  has  been  shown  to  be  protective  of 
groundwater  and  there  were  no  constituents  detected  at  levels  exceeding  Industrial  Direct  Contact 
Values,  the  soil  currently  meets  ARARs.  The  groundwater  meets  ARARs  since  all  four  rounds  of 
groundwater  sampling  indicated  that  constituent  levels  are  not  in  excess  of  Industrial  Drinking 
Water  Values. 
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4.7.2  Alternative  8-2:  Limited  Action 

Based  on  the  field  data  presented  in  the  RI  Report,  this  site  currently  poses  no  risk  to  human 
health  or  the  environment.  Under  the  limited  action  alternative,  additional  monitoring  will  be 
completed  to  support  and  confirm  the  information  in  the  RI  Report.  The  limited  action  will 
include  three  additional  rounds  of  sampling  for  current  wells  over  a  five-year  period.  A  five-year 
review  will  be  completed  after  the  sampling.  An  assessment  of  Alternative  8-2  follows: 

4.7.2.1  Short-Term  Effectiveness.  The  soil  at  Site  8  has  been  shown  to  be  protective  of 
groundwater  since  none  of  the  COPCs  detected  in  the  soil  samples  were  detected  in  the 
groundwater  samples  at  levels  exceeding  Industrial  Drinking  Water  Values.  In  addition  none  of 
the  constituents  detected  in  the  soil  samples  were  detected  at  levels  exceeding  of  Direct  Contract 
Values.  None  of  the  detections  in  the  groundwater  samples  were  at  levels  exceeding  Industrial 
Drinking  Water  Values  during  any  of  the  four  rounds  of  sampling.  Therefore,  the  limited 
alternative  is  effective  in  the  short-term  in  protecting  human  health  and  the  environment. 

4.7.2.2  Long-Term  Effectiveness.  Since  this  site  currently  poses  no  threat  to  human  health  or 
the  environment,  the  limited  action  wiU  be  effective  in  the  long-term  and  will  meet  the  RAOs 
established  for  groundwater  and  soU.  The  additional  sampling  completed  in  this  limited  action 
alternative  will  provide  additional  data  to  support  the  conclusion  that  the  site  is  not  posing  human 
health  or  environmental  concerns. 

4.7.2.3  Overall  Protection  of  Human  Health  and  the  Environment.  Based  on  the  data 
presented  in  the  RI  Report,  there  are  currently  no  human  health  or  environmental  issues  at  this 
site.  Therefore,  the  limited  action  alternative  wiU  be  effective  in  the  overall  protection  of  human 
health  and  the  environment. 
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4.7.2.4  Implementability.  The  technical  and  administrative  feasibility  of  Alternative  8-2  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows:  ' 

4.7.2.4.1  Technical  Feasibility.  AH  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  a  five-year  review  required  for  this 
alternative  are  easily  implemented. 

4.7.2.4.2  Administrative  Feasibility.  Administrative  management  is  associated  with  the 
alternative  until  monitoring  activities  are  completed. 

4.7.2.4.3  Availability  of  Services  and  Materials.  No  construction  materials  are  needed 
for  this  alternative.  Contractor  services  are  readily  available  to  complete  the  monitoring  and  the 
five-year  review. 

4.7.2.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-14.  Assuming  a 
7  percent  discount  rate,  the  five-year,  present-worth  cost  for  this  alternative  is  $32,276  (-30  to 
+50  percent).  Assumptions  for  this  cost  estimate  are  presented  in  Appendix  A-5. 

4.7.2.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  limited  action  alternative  will  not 
result  in  active  reduction  of  toxicity,  mobility,  or  volume  of  site  constituents.  Based  on  the 
information  presented  in  the  RI  Report,  there  is  currently  no  need  to  reduce  the  toxicity,  mobility, 
or  volume  of  the  constituents  detected  in  the  soil  and  groundwater  at  this  site,  because  there  is 
currently  no  concerns  associated  with  the  detected  levels. 

4.7.2.7  Compliance  with  ARARs.  The  soil  currently  meets  ARARs  because  the  soil  has  been 
shown  to  be  protective  of  groundwater,  and  because  the  constituents  in  the  soil  were  not  detected 
at  levels  exceeding  Industrial  Direct  Contact  Values.  The  groundwater  also  currently  meets 
ARARs  since  all  four  rounds  of  groundwater  sampling  detected  no  constituents  at  levels 
exceeding  Industrial  Drinking  Water  Values. 
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TABLE  4-14 

Cost  Estimate  for  Alternative  8-2:  Limited  Action 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEMyDESCRIPTION 

QUANTITY 

UNIT 

UNIT  COST 

TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS 

PRE-DESIGN  ACTIVITIES 

Work  Plan/Sampling  Plan  (b) 

1 

lump  sum 

$4,000 

INDIRECT  CAPITAL  COSTS 

Contingency  (a) 

1 

lump  sum 

$5,000 

TOTAL  CAPITAL  COSTS 

$9,000  1 

MONITORING  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1 

lump  sum 

$8,000 

TOTAL  ANNUAL  COSTS 

1  $8,000  1 

FIVE-YEAR  COSTS 

Planning 

1 

lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1 

lump  sum 

$3,000 

Report  Preparation 

1 

lump  sum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

1  $5,000  1 

PRESENT  WORTH 


Interest  Rate  1% 

Replacement  Interval  5  years 

TOTAL  PRESENT  WORTH  \  $32,27^ 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-5. 
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4.7.3  Comparative  Analysis  of  Site  8  Alternatives 

Alternative  8-1  is  considered  the  alternative  of  choice  for  Site  8.  The  no  action  alternative 
(Alternative  8-1)  will  be  protective  of  human  health  and  the  environment.  The  alternative  will 
meet  RAOs  and  ARARs  established  for  groundwater  and  soil.  Based  on  the  information 
presented  in  the  RI  Report,  Site  8  currently  poses  no  human  health  or  environmental  concerns. 
The  constituents  in  the  soil  samples  were  detected  at  levels  that  did  not  exceed  Industrial  Direct 
Contact  Values,  and  the  soil  has  been  shown  to  be  protective  of  groundwater.  In  addition,  the 
four  rounds  of  groundwater  sampling  detected  no  constituents  in  the  groundwater  at  levels 
exceeding  Industrial  Drinking  Water  Values. 

The  limited  action  alternative  (Alternative  8-2)  wiU  provide  additional  groundwater  sampling. 
This  alternative,  like  Alternative  8-1,  will  be  protective  of  human  health  and  the  environment. 
Alternative  8-2  will  meet  all  RAOs  and  ARARs  for  groundwater  and  soil.  Based  on  the 
information  presented  in  the  RI  Report,  Site  8  currently  poses  no  human  health  or  environmental 
concerns.  There  are  sufficient  sampling  data  to  support  Site  8,  and  additional  sampling  should  not 
be  necessary. 
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4.8  ANALYSIS  OF  ALTERNATIVES  FOR  SITE  9 

Remedial  action  alternatives  for  Site  9  sod  and  groundwater  are  presented  below.  Table  4-15 
summarizes  the  results  of  the  analysis  for  the  Site  9  alternatives. 

4.8.1  Alternative  9-1:  No  Action 

The  no  action  alternative  serves  as  a  baseline  for  comparison  with  other  remedial  alternatives. 
Under  this  alternative,  no  remedial  actions  will  be  performed  at  Site  9  to  contain  or  reduce  the 
levels  of  the  constituents  detected  in  the  sod  and  groundwater.  An  assessment  of  Alternative  9-1 
follows: 

4.8.1.1  Short-Term  Effectiveness.  This  alternative  wdl  be  ineffective  in  the  short-term  in 
preventing  human  exposure  to  contaminants  at  the  site. 

4.8.1. 2  Long-Term  Effectiveness.  This  alternative  wdl  be  ineffective  over  the  long-term.  The 
no  action  alternative  wdl  not  meet  the  groundwater  RAOs  presented  in  Section  2.3.  There  wdl  be 
natural  attenuation  of  the  organic  constituents  in  the  groundwater,  but  this  alternative  wdl  not 
provide  a  mechanism  to  monitor  the  attenuation  process.  Although  groundwater  is  not  currently 
used,  nor  is  its  future  use  anticipated  at  the  Alpena  CRTC,  this  alternative  wdl  offer  no 
institutional  controls  to  guarantee  that  groundwater  will  not  be  used  in  the  future  at  this  site. 

4.8.1.3  Overall  Protection  of  Human  Health  and  the  Environment.  Under  this  alternative, 
no  action  is  taken  to  reduce  the  potential  for  human  exposure  or  protect  the  environment. 

4.8.1.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  9-1  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.8.1.4.1  Technical  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 
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4.8.1.4.2  Administratiye  Feasibility.  There  are  no  actions  to  implement  under  this 
alternative. 

4.8.1.4.3  Availability  of  Services  and  Materials.  No  construction  materials  or 
contracting  services  will  be  required  to  implement  this  alternative. 

4.8.1.5  Cost.  There  is  no  cost  associated  with  this  alternative. 

4.8.1.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  no  action  alternative  will  not  result 
in  active  reduction  of  toxicity,  mobility,  or  volume  of  contaminants.  There  will  be  natural 
attenuation  of  the  groundwater  contaminant  levels,  but  the  no  action  alternative  will  not  provide 
any  mechanism  to  monitor  the  attenuation.  Based  on  current  information,  there  is  no  need  to 
reduce  the  mobility,  toxicity,  or  volumes  of  the  constituents  detected  in  the  soil. 

4.8. 1.7  Compliance  with  ARARs.  The  no  action  alternative  will  not  meet  the  groundwater 
ARARs  for  this  site.  Since  the  soil  has  been  shown  to  be  protective  of  groundwater,  and  the 
constituents  in  soil  samples  were  not  detected  at  levels  exceeding  Industrial  Direct  Contact 
Values,  the  soil  meets  ARARs. 

4.8.2  Alternative  9-2:  Limited  Action  (Natural  Attenuation,  Monitoring,  and  Restrictions) 

Under  the  limited  action  alternative,  the  groundwater  contamination  will  not  be  contained  or 
treated,  but  rather  monitored  as  it  attenuates  by  natural  processes.  Based  on  the  RI  Report  data, 
Site  9  soil  has  been  shown  to  be  protective  of  groundwater  because  none  of  the  COPCs  detected 
in  the  soil  samples  were  detected  in  the  groundwater  samples  at  levels  exceeding  Industrial 
Drinking  Water  Values.  In  addition,  the  soil  at  Site  9  does  not  pose  a  human  health  risk. 
Therefore,  the  Site  9  soil  does  not  require  active  remediation. 

Initially  this  alternative  will  include  pre-design  activities  to  verify  the  extent  of  the  groundwater 
contamination.  This  will  include  the  installation  of  new  monitoring  wells.  Institutional  controls 
will  be  necessary  to  prevent  use  of  the  groundwater  until  the  constituent  levels  are  below  ARARs. 
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Monitoring  of  groundwater  will  assess  contaminant  levels.  It  is  expected  that  this  alternative  will 
require  10  years  for  contaminants  to  attenuate  to  levels  below  regulatory  limits.  In  addition,  five- 
year  reviews  will  be  completed  during  the  10  years  of  remediation.  An  assessment  of  Alternative 
9-2  follows: 

4.8.2.1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
likelihood  of  exposure  to  groundwater  contaminants  at  the  site.  Groundwater  is  currently  not 
used,  and  is  not  expected  to  be  used,  as  a  drinking  water  source  at  the  Alpena  CRTC.  Therefore, 
groundwater  use  should  not  be  an  issue. 

4.8.2.2  Long-Term  Effectiveness.  Soil  RAOs  are  met  because  the  soil  at  the  site  currently 
poses  no  human  health  or  environmental  concern.  Organic  constituents  in  the  groundwater  will 
naturally  attenuate  to  levels  meeting  ARARs.  Therefore,  this  alternative  will  be  effective  over  the 
long-term  for  the  organic  constituents  in  the  groundwater.  Natural  attenuation  of  metals  in 
groundwater  can  occur  as  metals  are  adsorbed  by  organic  particles  in  the  sod.  It  is  likely  that  the 
concentrations  of  metals  in  the  groundwater  will  naturally  attenuate  to  levels  meeting  ARARs. 
The  long-term  monitoring  included  in  the  alternative  will  provide  the  Alpena  CRTC  personnel 
with  a  means  to  effectively  monitor  the  natural  attenuation  at  the  site. 

4.8.2.3  Overall  Protection  of  Human  Health  and  the  Environment.  As  the  groundwater 
constituents  attenuate  to  levels  below  Industrial  Drinking  Water  Values,  this  alternative  wdl 
provide  overall  protection  of  human  health  and  the  environment. 

4.8.2.4  Implementability.  Technical  and  administrative  feasibility  of  Alternative  9-2  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.8.2.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  reviews  required  for  this 
alternative  are  easily  implemented. 
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4.8.2.4.2  Administrative  Feasibility.  Considerable  long-term  institutional  management 
is  associated  with  the  alternative  because  the  contaminants  remain  on-site.  The  MIANG  has 
exclusive  rights  to  the  Alpena  CRTC  property.  This  will  allow  easy  implementation  of  the 
institutional  controls  and  sampling  programs  through  administrative  controls. 

4.8.2.4.3  Availability  of  Services  and  Materials.  Materials  are  readily  available  for  the 
installation  of  additional  monitoring  wells.  Contractor  services  are  readily  available  to  complete 
the  additional  sampling  activities,  monitoring,  and  the  five-year  reviews. 

4.8.2.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-16.  Assuming  a 
7  percent  discount  rate,  the  10-year,  present- worth  cost  for  this  alternative  is  $80,682  (-30  to  +50 
percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-6. 

4.8.2.6  Reduction  of  Toxicity,  Mobility,  or  Volume.  The  limited  action  alternative  will  not 
result  in  active  reduction  of  toxicity,  mobility,  or  volume  of  inorganic  contaminants.  Natural 
attenuation  will  result  in  the  reduction  of  toxicity,  mobility,  and  volume  of  the  organic 
constituents  in  groundwater.  Based  on  the  current  site  information,  there  is  no  need  to  reduce  the 
mobility,  toxicity,  or  volume  for  the  constituents  detected  in  the  soil. 

4.8.2.7  Compliance  with  ARARs.  As  the  constituents  in  the  groundwater  naturally  attenuate, 
this  alternative  will  meet  groundwater  ARARs.  Since  the  soil  has  been  shown  to  be  protective  of 
groundwater,  and  because  the  constituents  in  soil  samples  were  not  detected  at  levels  exceeding 
the  Industrial  Direct  Contact  Values,  the  soil  currently  meets  ARARs. 
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TABLE  4-16 

Cost  Estimate  for  Alternative  9-2:  Umited  Action 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPnON 

QUANTITY  UIVIT 

UNIT  COST  TOTAL  COST 

CAFllAL  COSTS 

DIRECT  CAPITAL  COSTS  (DDC) 

Institutional  Controls  (a) 

1  lump  sum 

$10,000 

PRE-DESIGN  ACnvmES 

Work  Plans/Sampling  Plans  (j) 

Well  histallation  (b) 

1  lumpsum 

1  lumpsum 

1  lump  sum 

$4,000 

Groundwater  Sampling  (g) 

$1,800 

$4,000 

INDIRECT  CAPITAL  COSTS 

Contingency  (a) 

1  lumpsum 

$5,000 

TOTAL  CAPITAL  COSTS 

r  $24,800 

AJNJNUAL  O&M  COSTS 

momtoring 

Groundwater  Monitoring  (c) 

1  yearly 

$7,000 

TOTAL  ANNUAL  COSTS 

r  $7,000  1 

FIVE-YEAR  COSTS 

Planning 

1  lumpsum 

1  lumpsum 

1  lump  sum 

Site  Assessment  &  Review  of  Monitoring  Data 

Report  Preparation 

$500 

$3,500 

$1,500 

PRESENT  WORTH  - - - - - 

FIVE  YEAR  REVIEW  COSTS 

1  $5,500  1 

Interest  Rate 
Replacement  Interval 


7% 

10  years  (m) 


TOTAL  PRESENT  WORTH 


I  $80,682  I 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-6. 
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4.8.3  Alternative  9-3:  Aboveground  Groundwater  Treatment  (Air  Stripping  and  Ion 
Exchange) 

Alternative  9-3  will  include  treatment  of  groundwater,  but  no  treatment  for  the  soils.  Based  on 
the  RI  Report  data,  Site  9  soil  has  been  shown  to  be  protective  of  groundwater.  In  addition,  the 
soil  at  Site  9  does  not  pose  a  human  health  risk.  Therefore,  the  Site  9  soils  do  not  require 
remediation. 


The  groundwater  at  Site  9  will  be  treated  using  an  air  stripper  to  remove  the  organic  constituents 
and  an  ion  exchange  unit  to  remove  inorganic  constituents.  Initial  pre-design  activities  will  be 
completed  to  verify  the  extent  of  the  groundwater  contamination.  Pre-design  activities  will  also 
include  a  pumping  test  and  a  bench  scale  test  for  the  ion  exchange  system.  Groundwater  will  be 
extracted  using  groundwater  extraction  webs  and  pumped  into  the  air  stripper  and  ion  exchange 
units.  The  treated  groundwater  will  then  be  reinjected  into  the  aquifer.  Groundwater  modeling  is 
required  to  determine  the  exact  placement  of  the  extraction  weUs  and  the  reinjection  wells.  Based 
on  hydrogeologic  information  presented  in  the  RI  Report  and  professional  experience  in  designing 
groundwater  extraction  systems  at  sites  with  similar  hydrogeological  characteristics,  the 
estimated  total  groundwater  extraction  rate  is  between  30  and  75  gpm.  Groundwater  will  be 
monitored  to  assess  the  performance  of  the  groundwater  treatment  system.  Institutional  controls 
will  prevent  the  use  of  groundwater  until  appropriate  levels  are  met  for  the  groundwater. 

It  is  expected  that  this  alternative  will  require  10  years  to  remediate  contamination  to  levels  below 
the  regulatory  limits.  In  addition,  five-year  reviews  will  be  completed  during  this  time.  An 
assessment  of  Alternative  9-3  follows: 

4.8.3.1  Short-Term  Effectiveness.  Institutional  controls  will  be  effective  in  reducing  the 
likelihood  of  human  exposure  to  groundwater  contaminants  at  the  site  during  remediation  efforts. 
Groundwater  use  is  not  a  major  concern  because  the  Alpena  CRTC  does  not  currently  use  the 
groundwater  and  is  not  planning  on  using  the  groundwater  as  a  source  of  drinking  water.  Based 
on  the  information  presented  in  the  RI  Report,  there  are  no  human  health  concerns  associated 
with  the  soil. 
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4.8.3.2  Long-Term  Effectiveness.  The  soils  at  the  site  currently  pose  no  human  health  or 
environmental  concern.  This  alternative  will  be  effective  over  the  long-term  for  reducing  levels  of 
organic  and  inorganic  constituents  in  the  groundwater.  This  alternative  meets  the  soil  and 
groundwater  RAOs  presented  in  Section  2.3. 

4.8.3.3  Overall  Protection  of  Human  Health  and  the  Environment.  Remediation  through  air 
stripping  of  the  orgaiuc  constituents  and  ion  exchange  of  the  inorganic  constituents  in 
groundwater  will  provide  overall  protection  of  human  health  and  the  environment. 

4.8.3.4  Implementability.  The  technical  and  administrative  feasibility  of  Alternative  9-3  and  the 
availability  of  the  goods  and  services  needed  to  implement  it  are  as  follows: 

4.8.3.4.1  Technical  Feasibility.  All  site  activities  planned  under  this  alternative  are 
technically  feasible.  The  groundwater  monitoring  and  the  five-year  reviews  required  for  this 
alternative  are  easily  implemented. 

4.8.3.4.2  Administrative  Feasibility.  The  MIANG  has  exclusive  rights  to  the  Alpena 
CRTC  property.  Therefore,  long-term  management  for  the  institutional  controls  can  be  easily 
implemented. 

4.8.3.4.3  Availability  of  Services  and  Materials.  Materials  are  readily  available  for  the 
installation  of  the  extraction  and  reinjection  weUs,  the  air  stripping  system,  ion  exchange  unit  and 
associated  equipment,  and  additional  monitoring  weUs.  Contractor  services  are  readily  available 
to  complete  additional  sampling  activities,  the  installation  and  O&M  of  the  air  stripping  and  ion 
exchange  systems,  groundwater  monitoring,  and  the  five-year  reviews. 

4.8.3.5  Cost.  The  costs  associated  with  this  alternative  are  presented  in  Table  4-17.  Assuming  a 
7  percent  discount  rate,  the  10-year,  present- worth  cost  for  this  alternative  is  $723,757  (-30  to 
+50  percent).  Assumptions  for  the  cost  estimate  are  presented  in  Appendix  A-6. 
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TABLE  4-17 

Cost  Estimate  for  Alternative  9-3:  Aboveground  Groundwater  Treatment 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION 

QUANTITY 

UNIT 

UNIT  COST 

TOTAL  COST 

CAPITAL  COSTS 

DIRECT  CAPITAL  COSTS  (DDC) 

Deed  Restrictions  (a) 

1 

lump  sum 

$10,000 

PRE-DESIGN  ACTIVITIES 

Work  Plans/Sampling  Plans  (j)  (k) 

1 

lump  sum 

$7,000 

Well  Installation  (b) 

1 

lump  sum 

$1,800 

Groundwater  Sampling  (g) 

1 

lump  sum 

$4,000 

Groundwater  Modeling  (d) 

1 

lump  sum 

$20,000 

Bench  Scale  Test/Pump  Test 

1 

lump  sum 

$17,000 

ABOVEGROUND  GROUNDWATER  TREATMENT  (Equipment  and  Construction  Cost)  (e) 

Air  Stripping  and  Ion  Exchange  Packages 

1 

lump  sum 

$132,000 

$132,000 

Mechanical  Installation 

1 

lump  sum 

$24,200 

$24,200 

Electrical  Installation 

1 

lump  sum 

$17,300 

$17,300 

Building  Installation 

1 

lump  sum 

$17,900 

$17,900 

Extraction  and  Injection  Well  Installation 

1 

lump  sum 

$22,000 

$22,000 

Trenching  and  Underground  Piping 

200 

ft 

$36 

$7,200 

Mobilization/Demobilization  (1) 

5%  of  Equipment  and  Construction  Cost 

$11,030 

DIRECT  CAPITAL  COSTS  (DDC) 

□ 

$291,430 

INDIRECT  CAPITAL  COSTS 

Engineering 

6%  of  DDC 

$17,486 

Construction  Oversight/Technical  Support 

15%ofDCC 

$17,486 

Permitting 

8%  of  DDC 

$23,314 

Contingency 

20%  of  DDC 

$58,286 

INDIRECT  CAPITAL  COSTS 

C 

$116,572 

TOTAL  CAPITAL  COSTS 

C 

$408,002 

ANNUAL  O&M  COSTS 

MONITORING 

Groundwater  Monitoring  (c) 

1 

yearly 

$7,000 

GROUNDWATER  TREATMENT 

Treatment  Costs  (i) 

1 

yearly 

$16,000 

Influent/Effluent  Monitoring  (f) 

1 

yearly 

$5,000 

Maintenance  Costs  (h) 

1 

yearly 

$16,000 

$44,000 


TOTAL  ANNUAL  COSTS 


TABLE  4-17 

Cost  Estimate  for  Alternative  9-3:  Aboveground  Groundwater  Treatment 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ITEM/DESCRIPTION 

QUANTITY 

UNIT 

UNIT  COST 

TOTAL  COST 

FIVE-YEAR  COSTS 

Planning 

1 

lump  sum 

$500 

Site  Assessment  &  Review  of  Monitoring  Data 

1 

lumpsum 

$3,500 

Report  Preparation 

1 

lumpsum 

$1,500 

FIVE  YEAR  REVIEW  COSTS 

C 

$5,500  1 

PRESENT  WORTH 


Interest  Rate  7% 

Replacement  Interval  1 0  years  (m) 

TOTAL  PRESENT  WORTH  \  $723,757 


Assumptions  for  this  cost  estimate  are  located  in  Appendix  A-6. 
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4.8.3.6  Reduction  of  Toxicity,  MobiKty,  or  Volume.  The  air  stripping  system  and  ion 
exchange  unit  will  result  in  the  active  reduction  of  toxicity,  mobility,  and  volume  of  detected 
constituents  in  the  groundwater.  Based  on  current  information,  there  is  no  need  to  reduce  the 
toxicity,  mobility,  or  volume  of  the  constituents  detected  m  the  soil. 

4.8.3.7  Compliance  with  ARARs.  As  the  organic  and  inorganic  constituents  are  extracted  and 
removed  from  the  groundwater,  this  alternative  will  meet  ARARs  for  the  groundwater.  Since  the 
soil  has  been  shown  to  be  protective  of  groundwater  and  constituents  were  not  detected  m  soil 
samples  at  levels  exceeding  Industrial  Direct  Contact  Values,  the  soil  meets  ARARs. 

Comparative  Analysis  of  Site  9  Alternatives 

Alternative  9-2  is  considered  the  alternative  of  choice  for  Site  9.  The  limited  action 
alternative  (Alternative  9-2)  will  be  protective  of  human  health  and  the  environment.  The 
alternative  will  meet  RAOs  and  ARARs  established  for  groundwater  and  soil.  Natural  attenuation 
has  been  shown  to  be  effective  on  BTEX  compounds  and  should  also  be  effective  in  reducing  the 
concentration  of  lead  in  the  groundwater.  While  the  natural  attenuation  is  occurring,  institutional 
controls  will  prevent  human  exposure  to  groundwater  impacts. 

The  aboveground  groundwater  treatment  alternative  (Alternative  9-3)  will  be  protective  of  human 
health  and  the  environment.  The  alternative  will  meet  RAOs  and  ARARs  for  groundwater  and 
sod.  Aboveground  groundwater  treatment  will  not  necessarily  result  in  a  faster  remediation  than 
natural  attenuation.  Groundwater  modeling  and  aquifer  testing  will  be  necessary  to  determine  the 
time  necessary  for  treatment.  The  number  and  detected  levels  of  constituents  (especially  for  lead) 
do  not  warrant  active  remediation.  The  limited  action  alternative  will  effectively  protect  human 
health  while  monitoring  the  groundwater  contamination. 

The  no  action  alternative  (Alternative  9-1)  will  not  protect  human  health  and  the  environment. 
This  alternative  will  not  meet  ARARs  or  RAOs  and  will  not  be  considered  an  acceptable 
alternative. 
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5.0  RECOMMENDED  ALTERNATIVES 


This  section  presents  the  recommended  remedial  alternatives  for  the  Alpena  CRTC  sites. 

5.1  SITEl 

The  recommended  remedial  alternative  for  Site  1  involves  the  monitoring  of  the  soil  and 
groundwater  contamination  for  10  years  as  the  constituent  levels  naturally  attenuate.  The 
alternative  also  includes  institutional  controls  to  protect  human  health  while  the  site  is  being 
monitored.  The  institutional  controls  wdl  include  restrictions  on  the  use  of  groundwater  and 
requirements  for  construction  activities  (such  as  the  use  of  respirators).  This  alternative  will 
provide  the  most  cost  effective  remediation  of  soil  and  groundwater  at  Site  1 . 

Two  active  treatment  alternatives  were  considered  for  Site  1  soil  and  groundwater.  The  active 
treatment  technologies  are  expected  to  take  nearly  as  long  as  the  natural  attenuation  process. 
Similar  institutional  controls  would  be  required  during  the  remediation  to  protect  human  health. 
The  active  treatment  costs  are  much  more  expensive  than  the  limited  action  alternative.  The  cost 
of  active  remediation  of  Site  1  is  not  justified  for  the  levels  of  contamination  at  the  site. 

The  no  action  alternative  was  also  evaluated  for  Site  1.  This  alternative  is  unacceptable  because  it 
would  not  provide  protection  from  the  unacceptable  non-cancer  risk  identified  at  the  site. 

5.2  SITE  3 

The  recommended  alternative  for  this  site  is  the  no  action  alternative.  Based  on  the  information  in 
previous  reports,  this  site  does  not  pose  a  threat  to  human  health  or  the  environment.  There  were 
no  detections  at  the  site  in  excess  of  ARARs.  The  site  currently  meets  all  RAOs  established  in 
this  FS. 

A  limited  action  alternative  was  also  evaluated  for  this  site.  The  limited  action  alternative  would 
involve  additional  sampling  at  the  site.  There  is  sufficient  sampling  information  to  support  the  no 
action  alternative  for  Site  3,  therefore,  additional  sampling  is  not  necessary. 
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5.3  SITES 

The  recommended  remedial  alternative  for  Site  5  involves  the  monitoring  of  groundwater 
contamination  for  10  years  as  the  constituent  levels  naturally  attenuate.  The  alternative  also 
includes  institutional  controls  to  protect  human  health  while  the  site  is  being  monitored.  The 
institutional  controls  will  include  restrictions  on  the  use  of  groundwater.  Historical  information 
for  the  site  has  shown  a  decrease  in  the  benzene  in  the  groundwater  over  time.  This  decrease  in 
the  benzene  concentrations  indicates  that  attenuation  is  occurring  by  natural  processes.  This 
alternative  wiU  provide  the  most  cost  effective  remediation  of  groundwater  at  Site  5.  Based  on 
the  information  presented  in  previous  reports,  the  soil  at  Site  5  does  not  require  remediation. 

Two  active  treatment  alternatives  (air-sparging  and  air  stripping)  were  considered  for  Site  5 
groundwater.  The  active  treatment  technologies  are  expected  to  take  nearly  as  long  as  the  natural 
attenuation.  Similar  institutional  controls  would  be  required  during  the  remediation  to  protect 
human  health.  The  active  treatment  costs  are  much  more  expensive  than  the  limited  action 
alternative.  Current  information  on  the  site  indicates  that  contamination  is  attenuating  through 
natural  processes.  Therefore,  the  contamination  levels  at  Site  5  do  not  warrant  active 
remediation. 

The  no  action  alternative  was  also  evaluated.  This  alternative  is  unacceptable  because  it  does  not 
guarantee  that  groundwater  will  not  be  used  until  acceptable  levels  are  obtained.  This  alternative 
will  provide  no  mechanism  to  show  when  the  constituents  have  attenuated  to  acceptable  limits. 

5.4  SITES  6  AND  7 

The  recommended  remedial  alternative  for  Sites  6  and  7  involves  the  monitoring  of  groundwater 
contamination  for  5  years  as  the  constituent  levels  naturally  attenuate.  The  alternative  also 
includes  institutional  controls  to  protect  human  health  while  the  site  is  being  monitored.  This 
alternative  will  provide  the  most  cost  effective  remediation  of  groundwater  at  Sites  6  and  7.  The 
most  recent  round  of  groundwater  sampling  at  Sites  6  and  7  showed  no  constituents  in  excess  of 
Drinking  Water  Values.  Due  to  the  historical  nature  of  the  activities  that  occurred  at  these  sites, 
it  will  be  reasonable  to  complete  additional  rounds  of  sampling  to  confirm  the  1993  results. 
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Based  on  the  information  presented  in  previous  reports,  the  soil  at  Sites  6  and  7  does  not  require 
remediation. 

The  no  action  alternative  was  also  evaluated.  As  indicated  above,  additional  rounds  of  sampling 
at  these  sites  will  confirm  the  1993  sampling  round.  The  no  action  alternative  would  not  provide 
any  additional  confirmatory  sampling. 

5.5  SITE  8 

The  recommended  alternative  for  this  site  is  the  no  action  alternative.  Based  on  the  information  in 
previous  reports,  this  site  does  not  pose  a  threat  to  human  health  or  the  environment.  There  were 
no  detections  at  the  site  in  excess  of  ARARs  during  soil  and  groundwater  sampling.  The  site 
currently  meets  all  RAOs  estabhshed  in  this  FS. 

A  limited  action  alternative  was  also  evaluated  for  this  site.  The  limited  action  alternative  would 
involve  additional  sampling  at  the  site.  There  is  sufficient  sampling  information  to  support  the  no 
action  alternative  for  Site  8,  therefore,  additional  sampling  is  not  necessary. 

5.6  SITE  9 

The  recommended  remedial  alternative  for  Site  9  involves  the  monitoring  of  groundwater 
contamination  for  10  years  as  the  constituent  levels  naturally  attenuate.  The  alternative  also 
includes  institutional  controls  to  protect  human  health  while  the  site  is  being  monitored.  The 
institutional  controls  wiU  include  restrictions  on  the  use  of  groundwater.  This  alternative  will 
provide  the  most  cost  effective  remediation  of  groundwater  at  Site  9.  Based  on  the  information 
presented  in  previous  reports,  the  soil  at  Site  9  does  not  require  remediation. 

One  active  treatment  alternative  (air  stripping/ion  exchange)  was  considered  for  Site  9 
groundwater.  The  active  treatment  technology  alternative  is  expected  to  take  nearly  as  long  as 
the  natural  attenuation.  Similar  institutional  controls  would  be  required  during  the  remediation  to 
protect  human  health.  The  active  treatment  costs  are  more  expensive  than  the  limited  action 


5-3 


alternative.  The  cost  of  active  remediation  at  Site  9  is  not  justified  for  the  levels  of  contamination 
at  the  site. 

The  no  action  alternative  was  also  evaluated.  This  alternative  is  unacceptable  because  it  does  not 
guarantee  that  groundwater  will  not  be  used  until  acceptable  levels  are  obtained.  This  alternative 
win  provide  no  mechanism  to  show  when  the  constituents  have  attenuated  to  acceptable  limits. 
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APPENDIX  A-1 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITE  1 

(a)  Estimated  cost. 

(b)  Assumes  installation  of  two  wells,  each  12  ft  deep. 

(c)  Based  on  existing  contaminant  depths  and  locations,  assumes  sampling  of  4  existing 
monitoring  wells  on  an  annual  basis.  Groundwater  samples  analyzed  for  VOCs, 

SVOCs,  and  metals. 

(d)  Site  wide  groundwater  modeling  needs  to  be  performed  only  once  for  the  entire  Alpena 
CRTC.  Costs  for  modeling  distributed  among  sites.  Modeling  will  include  results  for 
each  specific  site  requiring  remediation. 

(e)  Uses  Fixed  Capital  Ratio  Method  from  "Plant  Design  and  Economics  for  Chemical 
Engineers",  Third  Edition,  McGraw-Hill  Book  Company,  pg.  179,  Table  17. 

(Q  Influent  and  effluent  groundwater  sampling  will  occur  monthly,  analysis  will  include 
BTEX,  antimony,  and  pH. 

(g)  Additional  groundwater  samples  collected  from  two  monitoring  wells  and  analyzed  for 
VOCs,  SVOCs,  and  metals. 

(h)  Assumes  collection  of  six  soil  samples  and  analysis  of  VOCs,  SVOCs,  and  metals. 

(i)  Based  on  existing  contaminant  depths  and  locations,  soil  monitoring  includes  collection 
of  two  soil  samples  and  analysis  of  VOCs,  SVOCs,  metals. 

(j)  Maintenance  costs  are  based  on  5  percent  of  the  capital  equipment  cost  plus  labor  to 
maintain  the  unit  at  one  operator  for  half  of  a  day  per  week  at  $45  per  hour. 

(k)  Treatment  cost  include  the  utility  service  and  resin  replacement  costs. 

(l)  Cost  includes  the  preparation  of  Work  Plans/Sampling  Plans  for  pre-design 
groundwater  sampling,  and  annual  groundwater  monitoring  and  5-year  soil  monitoring 
activities. 

(m)  Mobilization/demobilization  costs  are  assumed  to  be  5.0  percent  of  the  construction 
costs.  This  includes  all  up-front  costs  for  contractor  including  general  set-up  costs, 
temporary  facilities,  preparation  of  plans  and  submittals,  and  preparation  of  contractor 
Health  and  Safety  Plan. 


APPENDIX  A-1  (continued) 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITE  1 

(n)  In  addition  to  the  costs  listed  in  assumption  (1),  this  cost  includes  Work  Plan/Sampling 
Plan  for  monitoring  of  influent/effluent  streams  to  treatment  system. 

(o)  Selection  of  10  year  remediation  period  for  every  remedial  alternative  based  on 
preliminary  assessment  of  site,  and  provides  a  similar  basis  to  compare  alternative  costs. 


APPENDIX  A-2 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITE  3 


(a)  Estimated  cost. 

(b)  Cost  includes  preparation  of  Work  Plans/Sampling  Plans  for  groundwater  monitoring 
activities. 

(c)  Assumes  sampling  of  4  existing  monitoring  wells.  Wells  to  be  sampled  3  times  over  a  5 
year  period.  Groundwater  will  be  analyzed  for  VOCs,  SVOCs,  and  metals. 


APPENDIX  A-3 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITE  5 


(a)  Estimated  cost. 

(b)  Assumes  installation  of  four  wells,  2  at  10  ft  deep  and  2  at  15  ft  deep. 

(c)  Based  on  existing  contaminant  depths  and  locations,  assumes  sampling  of  4  existing 
monitoring  wells  on  an  annual  basis.  Groundwater  analyzed  for  VOCs,  SVOCs  and 
metals. 

(d)  Site  wide  groundwater  modeling  needs  to  be  performed  only  once  for  the  entire  Alpena 
CRTC.  Costs  for  modeling  distributed  among  sites.  Modeling  will  include  results  for 
each  specific  site  requiring  remediation. 

(e)  Uses  Fixed  Capital  Ratio  Method  from  "Plant  Design  and  Economics  for  Chemical 
Engineers",  Third  Edition,  McGraw-Hill  Book  Company,  p.  179,  Table  17. 

(f)  Influent  and  effluent  groundwater  sampling  will  occur  monthly,  analysis  will  include 
BTEX  and  pH. 

(g)  Additional  groundwater  samples  will  be  collected  from  four  monitoring  wells  and 
analyzed  for  VOCs,  SVOCs,  and  metals. 

(h)  Maintenance  costs  are  based  on  5  percent  of  the  capital  equipment  cost  plus  labor  to 
maintain  the  unit  at  one  operator  half  a  day  per  week  at  $45  per  hour. 

(i)  Treatment  cost  include  the  utility  service  costs. 

(j)  Cost  includes  the  preparation  of  Work  Plans/Sampling  Plans  for  pre-design 
groundwater  sampling,  and  annual  groundwater  monitoring  activities. 

(l)  Mobilization/demobilization  costs  are  assumed  to  be  5.0  percent  of  the  construction 
costs.  This  includes  all  up-front  costs  for  contractor  including  general  set-up  costs, 
temporary  facilities,  preparation  of  plans  and  submittals,  preparation  of  contractor 
Health  and  Safety  Plan. 

(m)  In  addition  to  the  costs  listed  in  assumption  (k),  this  cost  includes  Work  Plan/Sampling 
Plan  for  monitoring  of  influent/effluent  streams  to  treatment  system. 

(n)  Number  of  sparge  wells  based  on  preliminary  assessment  of  site. 

(o)  Selection  of  10  year  remediation  period  for  every  remedial  alternative  based  on 
preliminary  assessment  of  site,  and  provides  a  similar  basis  to  compare  alternative  costs. 


APPENDIX  A-4 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITES  6/7 


(a)  Estimated  cost. 

(b)  Cost  includes  preparation  of  Work  Plans/Sampling  Plans  for  groundwater  monitoring 
activities. 

(c)  Assumes  sampling  of  4  existing  monitoring  wells.  Wells  to  be  sampled  3  times  over  a  5 
year  period.  Groundwater  will  be  analyzed  for  VOCs,  SVOCs,  and  metals. 


APPENDIX  A-5 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITE  8 


(a)  Estimated  cost. 

(b)  Cost  includes  preparation  of  Work  Plans/Sampling  Plans  for  groundwater  monitoring 
activities. 

(c)  Assumes  sampling  of  4  existing  monitoring  wells.  WeUs  to  be  sampled  3  times  over  a  5 
year  period.  Groundwater  will  be  analyzed  for  VOCs,  SVOCs,  and  metals. 


APPENDIX  A-6 

COST  ESTIMATE  ASSUMPTIONS  FOR  ALPENA  CRTC  SITE  9 

(a)  Estimated  cost. 

(b)  Assumes  installation  of  one  well,  30  ft  deep. 

(c)  Based  on  existing  contaminant  depths  and  locations,  assumes  sampling  of  3  existing 
monitoring  wells  on  an  annual  basis.  Groundwater  analyzed  for  VOCs,  SVOCs,  and 
metals. 

(d)  Site  wide  groundwater  modeling  needs  to  be  performed  only  once  for  the  entire  Alpena 
CRTC.  Costs  for  modeling  distributed  among  sites.  Modeling  will  include  results  for 
each  specific  site  requiring  remediation. 

(e)  Uses  Fixed  Capital  Ratio  Method  from  "Plant  Design  and  Economics  for  Chemical 
Engineers",  Third  Edition,  McGraw-Hill  Book  Company,  p.  179,  Table  17. 

(f)  Influent  and  effluent  sampling  will  occur  monthly,  analysis  will  include  BTEX,  lead,  and 
pH. 

(g)  Additional  groundwater  samples  will  be  collected  from  one  well  and  analyzed  for 
VOCs,  SVOCs,  and  metals. 

(h)  Maintenance  costs  are  based  on  5  percent  of  the  capital  equipment  cost  plus  labor  to 
maintain  the  unit  at  one  operator  for  half  of  a  day  per  week  at  $45  per  hour. 

(i)  Treatment  costs  include  the  utility  service  and  resin  replacement  costs. 

(j)  Costs  include  the  preparation  of  Work  Plans/Sampling  Plans  for  pre-design 
groundwater  sampling  and  annual  groundwater  monitoring  activities. 

(k)  In  addition  to  the  costs  listed  in  assumption  (j),  this  cost  includes  Work  Plan/Sampling 
Plan  for  monitoring  of  influent/effluent  streams  to  the  treatment  system. 

(l)  Mobilization/demobilization  costs  are  assumed  to  be  5.0  percent  of  the  construction 
costs.  This  includes  all  up-front  costs  for  contractor  including  general  set-up  costs, 
temporary  facilities,  preparation  of  plans  and  submittals,  and  preparation  of  contractor 
Health  and  Safety  Plan. 

(o)  Selection  of  10  year  remediation  period  for  every  remedial  alternative  based  on 
preliminary  assessment  of  site,  and  provides  a  similar  basis  to  compare  alternative  costs. 
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INTRODUCTION 

These  minutes  document  the  Public  Meeting  held  to  solicit  comments  on  the  Feasibility  Study 
(FS)  completed  for  Sites  1,  3,  5,  6/7,  8,  and  9  at  the  Alpena  Combat  Readiness  Training 
Center  (CRTC)  in  Alpena,  Michigan.  The  meeting  was  held  on  December  14,  1995  at  the 
Fletcher  Motel,  1001  US-23  North,  Alpena,  Michigan.  Meeting  attendees  are  listed  above. 

Certified  minutes  were  recorded  for  the  meeting  and  are  provided  as  Attachment  A.  A  brief 
summary  of  the  meeting  highlights  is  provided  below. 

MEETING  HIGHLIGHTS  AND  TOPICS 
Introduction 

M.  Moffett  opened  the  meeting.  She  introduced  the  representatives  at  the  meeting  and 
explained  the  objective  of  the  meeting.  In  addition,  Ms.  Moffett  provided  an  overview  of  the 
Installation  and  Restoration  Program  (IRP)  and  how  the  Alpena  CRTC  FS  related  to  the 
program. 

Site  Information 

Capt.  Kimble  provided  an  overview  of  the  Alpena  CRTC  and  a  description  of  the  Alpena 
CRTC  sites  that  are  included  in  the  FS. 

Feasibility  Study 

M.  Moffett  and  D.  Barber  explained  the  process  involved  in  the  development  of  a  feasibility 
study.  M.  Moffett  explained  that  the  draft  final  FS  was  complete  for  Alpena.  In  addition,  she 
indicated  that  copies  of  the  FS  for  the  Alpena  CRTC  were  available  in  the  library  for  public 
review  and  comment. 
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Past  Efforts 

Capt.  Kimble  provided  a  general  history  of  the  investigative  work  that  has  been  completed  in 
support  of  the  Alpena  CRTC  FS.  He  explained  how  the  sites  were  idehtified  at  the  base  and 
the  actions/investigations  completed  to  determine  which  sites  were  included  in  the  FS.  The 
preliminary  assessment,  the  site  investigation,  and  the  remedial  investigation  steps  were 
included  in  his  discussion. 

Remediation  Goal 

Capt.  Kimble  explained  that  the  goal  of  the  program  was  to  close  all  17  sites  that  had  initially 
been  identified  for  the  Alpena  CRTC.  The  base  is  currently  addressing  pollution  prevention 
actions  to  prevent  any  future  contamination  at  the  base. 

Finalizing  the  FS  and  Initiating  Remedial  Actions 

Capt.  Kimble  and  M.  Moffett  explained  that  the  FS  is  a  draft  final  document.  In  addition  to 
the  public  review,  the  document  is  currently  being  reviewed  by  state  regulatory  agencies. 
Once  all  comments  are  received,  the  document  will  be  finalized.  After  finalizing  the  FS, 
decision  documents  will  be  prepared  to  document  the  selected  alternative.  The  base  wiU  then 
begin  to  implement  the  selected  alternatives. 

Selected  Alternatives 

It  was  explained  that  field  investigations  showed  very  low  levels  of  contamination  at  the 
Alpena  CRTC  sites.  The  proposed  alternatives  for  the  CRTC  sites  in  the  FS  involved 
continued  monitoring  of  soil  and/or  groundwater  for  five  sites.  The  minimal  contamination  at 
these  sites  is  expected  to  naturally  attenuate  over  time.  The  sites  will  be  monitored  to  verify 
that  natural  attenuation  is  occurring.  There  are  two  sites  that  do  not  require  additional 
remedial  efforts. 

Previous  Remedial  Actions 

Capt.  Kimble  explained  that  the  base  had  already  taken  action  on  sites  that  posed  a  greater 
risk  to  human  health  and/or  the  environment  Sites  2  and  4  at  the  Alpena  CRTC  have  already 
been  remediated,  including  soil  remediation  and  lead  stabilization.  The  state  is  currently 
reviewing  the  actions  taken  on  at  the  sites  to  verify  that  remediation  of  the  sites  is  complete. 

Contaminated  Groundwater 

Mr.  Canfield  was  concerned  because  he  had  heard  that  groundwater  (used  for  drinking 
water)  at  the  site  was  contaminated.  Capt.  Kimble  explained  that  he  was  unaware  of 
contamination  in  the  drinking  water.  Capt.  Kimble  explained  that  the  base  takes  samples 
quarterly  and  has  them  tested.  Results  are  sent  to  the  Department  of  Public  Health.  He 
indicated  that  one  well  does  exhibit  high  chloride  levels,  but  that  this  is  not  a  health  concern. 
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Former  Landfill 

Sites  6  and  7  cover  an  area  which  was  formerly  a  landfill.  Capt.  Kimble  explained  that  the 
proposed  alternative  at  these  sites  involves  continued  groundwater  monitoring.  Capt.  Kimble 
explained  that  during  field  investigation,  no  drums  were  found  in  the  landfill.  The  debris 
consists  mainly  of  construction  materials.  Mr.  Wheeler  explained  that  soil  and  groundwater 
sampling  at  these  sites  showed  little  contamination. 

Sewage  Treatment  Plant 

Mr.  Canfield  asked  if  the  sludge  from  the  treatment  plant  is  dumped  into  the  river.  Capt. 
Kimble  explained  that  the  sewage  plant  is  not  part  of  the  FS,  but  that  it  was  part  of  Capt. 
Kimble’s  responsibilities.  The  treatment  plant  is  regulated  under  the  Clean  Water  Act.  Capt. 
Kimble  indicated  that  the  sludge  from  the  treatment  plant  is  not  dumped  into  the  river. 

Closing 

M.  Moffett  closed  the  meeting.  She  indicated  that  Capt.  Kimble  was  available  for  any 
additional  questions  concerning  the  FS.  She  explained  that  the  public  review  period  would 
continue  until  the  end  of  December.  Any  questions  or  concerns  could  be  submitted  by  the 
public  during  that  time. 
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This  document  is  intended  to  addresses  public  comments  concerning  the  Feasibility  Study  (FS) 
completed  for  Sites  1,  3,  5,  6/7,  8,  and  9  at  the  Alpena  Combat  Readiness  Training  Center 
(CRTC)  in  Alpena,  Michigan.  A  public  review/comment  period  was  held  from  November  30, 
1995  through  December  30,  1995.  During  this  period,  copies  of  the  FS  were  made  available  to 
the  public  through  a  local  library.  Additionally,  notices  were  placed  in  local  newspapers  to  solicit 
comments.  A  Public  Meeting  was  held  on  December  14, 1995. 

During  the  Public  Meeting,  members  of  the  Air  National  Guard  (ANG)  and  Montgomery  Watson 
discussed  the  FS  with  meeting  attendees.  The  meeting  included  a  general  introduction  of  the 
Installation  and  Restoration  Program  (IRP)  and  how  the  Alpena  CRTC  FS  relates  to  the  program. 
ANG  personnel  provided  an  overview  of  the  Alpena  CRTC  and  a  description  of  the  sites  included 
in  the  FS.  In  addition,  ANG  personnel  explained  the  goal  of  the  remediation  program  for  the 
Alpena  CRTC.  The  ANG  and  Montgomery  Watson  then  addressed  the  comments  and  concerns 
of  the  meeting  attendees. 

No  written  public  comments  were  generated  as  a  result  public  review/comment  period.  This 
responsiveness  summary  will  address  the  comments  generated  during  the  Public  Meeting. 

Contamination  Level 

During  the  Public  Meeting  it  was  explained  that  the  field  investigation  at  Sites  1,  3,  5,  6/7,  8,  and 
9  has  shown  very  low  levels  of  contamination  in  groundwater  and  soil.  A  Baseline  Risk 
Assessment  (BRA)  was  completed  at  the  sites  to  determine  the  potential  risk  posed  to  human 
health  by  the  constituents  detected  at  the  sites.  The  results  of  the  BRA  indicate  that  none  of  the 
sites  pose  an  unacceptable  cancer  risk,  and  Site  1  is  the  only  site  that  poses  an  unacceptable  non¬ 
cancer  risk.  The  unacceptable  non-cancer  risk  is  for  future  excavation  workers  at  the  site.  It  was 
explained  that  the  proposed  alternative  for  Site  1  will  include  institutional  controls  to  prevent 
future  excavation  work  without  protective  clothing  for  workers. 

Captain  Kimball  (Environmental  Coordinator  at  the  Alpena  CRTC)  explained  that  remedial 
actions  have  already  been  taken  at  sites  on  the  base  that  were  determined  to  pose  a  more 
significant  risk  to  human  health  or  the  environment.  Remedial  actions  have  already  been 
completed  at  Sites  2  and  4,  including  soil  remediation  and  lead  stabilization. 

At  the  Public  Meeting,  Mr.  Canfield  (property  owner)  indicated  that  he  was  concerned  because  he 
had  heard  that  groundwater  (used  for  drinking  water)  was  contaminated  at  the  base.  Captain 
Kimball  indicated  that  the  base  takes  samples  quarterly  and  has  them  tested.  The  results  are  sent 
to  the  Michigan  Department  of  Health.  He  indicated  that  he  was  unaware  of  any  contamination 
of  drinking  water  at  the  base.  One  well  at  the  base  does  exhibit  high  chloride  levels,  but  high 
chloride  levels  are  not  a  health  concern. 
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Selected  Alternatives 

The  Public  Meeting  included  a  discussion  of  the  selected  alternatives  for  the  Alpena  CRTC  sites. 
The  discussion  included  the  selected  alternatives,  other  alternatives  that  were  considered,  the  time 
required  for  the  alternatives,  and  the  cost  of  the  alternatives. 

Based  on  the  investigative  results,  two  sites  (Sites  3  and  8)  do  not  require  additional  remedial 
actions. 

A  limited  action  alternative  was  proposed  for  the  remaining  sites.  The  limited  action  will  include 
monitoring  of  groundwater  and/or  soil  at  the  sites  as  the  constituent  levels  naturally  attenuate.  It 
was  determined  that  constituents  levels  at  the  sites  do  not  warrant  active  remediation,  and  that 
natural  attenuation  would  be  an  effective  alternative  for  the  sites.  Each  site  will  be  monitored  for 
a  minimum  of  5  years.  At  that  time,  a  determination  will  be  made  to  continue  monitoring  or  to 
close  the  site. 

Former  Landfill 

Sites  6  and  7  cover  an  area  which  was  formerly  a  landfill  for  the  base.  Captain  Kimball  explained 
that  the  proposed  alternative  at  these  sites  involves  continued  groundwater  monitoring.  Mr. 
Canfield  expressed  a  concern  that  drums  may  have  been  buried  in  the  landfill.  Captain  Kimball 
explained  that  investigation  was  completed  at  the  site  to  specifically  determine  if  drums  had  been 
buried  at  the  landfill.  The  investigation  found  no  drums,  only  a  couple  metal  street-signs  and  a 
few  tins  cans.  The  debris  in  the  landfill  consists  mainly  of  construction  materials.  Groundwater 
sampling  at  the  site  showed  little  contamination  in  the  groundwater  at  these  sites. 
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